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A CELANESE POWER PLANT ON TOP 


Profile of reader Wilson MacFarlane and his 
| power plant points out the benefits 
ee f obtained from ‘education’ of personnel 
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CERAMO-COUPLE 














Process engineer at Sun Oil Refinery examining temperature measurements from “Ceramo” thermocouples. 


F Thermocouples Help Sun Oil 


Prevent Furnace Tube Failure 


Thermo Electric's Versatile ‘“Ceramo”" Solves Another Problem 


The Sun Oil Company refinery at Marcus Hook, Pa., found 
the answer to a diflicult problem— preventing tube failure 


in their process heaters—with T-E’s “Ceramo-Couples.” 


As coking and sealing build up within these tubes, heat 
transfer is reduced and tube temperatures rise. Unchecked, 
this condition can eventually result in costly, unscheduled 


shutdowns and potentially dangerous tube rupture. 


Sun Oil also had another problem—rapid thermocouple 
failure. ‘To measure tube skin temperatures from 500 

1200° F. and withstand furnace temperatures to 1800° F., 
they were using 8-gage, insulated, pencil-type T/C’s with- 
out protection tubes. Wires became brittle and soon broke. 
Hot junctions separated from the tube wall and read gas 
instead of tube temperatures. Process engineers had no 
confidence in readings. Costly, time-consuming installa- 


tion of new T/C’s was needed after every furnace shut-down, 


Sun Oil went looking for a better thermocouple. They 
found it in T-E’s “Ceramo”’—ceramic insulated conduc- 
tors encased in overall metal sheathing. Their 3, 16/70. D. 
Ceramo-Couples” have 20-gage Chromel-Alumel con- 
ductors and stainless steel sheathing. Thermocouple life 


was greatly increased, replacement was cut in half. 


Reliable readings from “Ceramo” permitted operation of 
process heaters at higher temperatures—thereby increas- 
ing production, “Ceramo’s” ability to be bent on a small 
radius without shorting or grounding simplified installa- 
tion. And “Ceramo” flexed with the differential motion 
between tubes and furnace walls. 


Sun Oil now has about 300 “Ceramo-Couples” in use at 
Marcus Hook in 5 to 32 ft. lengths. During the 5 years 
“Ceramo” has been in use, Sun Oil has had no furnace 
tube failure or unscheduled shut-downs from faulty 
temperature measurement, 

If you have problems of high temperature, moisture, 
abrasion, corrosion or difficult installation, investigate 
r-E’s “Ceramo.” Only “Ceramo” has the quality of 


materials and construction to meet all these needs. 


Write For EDS-45—20 





Thermo Electric C0., INC. 


SADDLE BROOK, NEW JERSEY 
in Canada: THERMO ELECTRIC (Canada) LTD., Brampton, Ontario 
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_ INTERESTING 


Cuts grease cleaning 
to half the time 


Ultrasonic cleaning cuts 
cleaning time of aircraft oil 
filters by fifty percent or more. 
What previously required 20 
minutes of hand scrubbing can 
now be accomplished in less 
than 10 minutes with sonic 
energy. 

Although designed specifi- 
cally to accommodate oil fil- 
ters, the units may be used 
for a wide variety of other 
industrial and commercial 
cleaning applications. 

Designed by Gulton Indus- 
tries, Inc., Metuchen, N. J., 
the ultrasonic cleaners are be- 
ing used on filter components 
of the prop-jet engines on the 
Lockheed Electra. 


Electronic ‘‘ear’’ 
locates miners 


A new underground listen- 
ing aid known as an elec- 
tronic “ear” may help locate 
trapped miners in disasters. 

The device consisting of a 
microphone and sensitive am- 
plifier enables faint sounds to 
be picked up and amplified 
many times before being 
passed to a pair of head- 
phones. 

Signals can be heard at a 
range of 700 yards in a quiet 
mine and 440 yards in one 
where machinery is working 
and creating background 
noise. 

The device is manufactured 
by The General Electric Co. of 
England, Kingsway, London 
W.C. 


He writes book 
he never saw 


He wrote the book — but 
he had never seen it before. 
This was the surprise the 
mail brought Igor Karassik, 
a consulting engineer for 
To inside back cover 





NEW.. Insulating Oils Tester 


On-the-Spot Dielectric Strength Measurements 


Portable 


HYPOT® 


Model 
4505 


Insulating Oils Tested to ASTM Specifications 


Testing of insulating oils at the point of 
application, as well as in the laboratory, 
is made possible by this compact HYPOT® 
Tester, weighing only 42 pounds. 


Complete Catalog 


Data on the full line of ARI in- 
struments for dielectric strength, 
resistance and other measure- 
ments. 


The test potential is adjustable from 0 to 
35 kv a-c, at 2 kva output rating. Opera- 
tion from 110 v, 50/60 ¢ line. Motor-driven 
automatic rate of rise control optional. 


Complete description and application data 
'4-35.3 is available. 


/) 
ASSOCIATED RESEARCH, 
a) Yenting Instuments Since 938° PCCP DONGLE 


3786 WEST BELMONT AVE. CHICAGO 18, ILLINOIS 
Circle 9001 inside back cover. 





2568 
REMOVE 
MOISTURE from 


COMPRESSED AIR LINES 


Air operated tools, instruments 
and controls demand air that is 


COOL 
CLEAN 
& DRY 


and the 


MURPHY AFTERCOOLER SYSTEM 
GUARANTEES IT! 


Write now for FREE Data Sheet No. 2568. 


JAS. A. MURPHY & (€0., INC. 


1419 EAST HIGH STREET, HAMILTON, OHIO 
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Jan. 25-28: Plant Maintenance & 
Engineering Show; Convention 
Hall, Philadelphia, Pa. 


Feb. 1-4: Industrial Electric Heat- 
ing Conference; Netherland- 
Hilton Hotel, Cincinnati, Ohio. 


Feb. 1-4: American Society of 
Heating and Air Conditioning 
Engineers, Dallas, Texas. 


Feb. 3-4: Midwest Welding Con- 
ference; Illinois Tech Chemis- 
try Bldg., Chicago, Ill. 


Feb. 5-6: Industrial Management 
Engineering Conference; Illi- 
nois Institute of Technology, 
Chicago, Ill 


Mar. 6-9: National Electrical In- 
dustries Show; New York Coli- 
seum, New York, N.Y 


Mar. 14-18: NACE 16th Annual 
Conference and 1960 Corrosion 
Show; Dallas, Tex 


Mar. 23-26: Electrical Industry 
Show and Lighting Exposition; 
Shrine Exposition Hall, Los 
Angeles, Calif. 


Mar. 29-31: American Power An- 
nual Conference; sponsored by 
Illinois Institute of Technology; 
Hotel Sherman, Chicago, III 


Apr. 4-7: Annual Nuclear Engi- 
neering and Science Confer- 
ence; New York Coliseum, New 
York, N.Y. 


Apr. 5-7: Electrical Show for In- 
dustry; Cleveland Public Hall, 
Cleveland, Ohio 


Apr. 25-26: Maintenance & Plant 
Engineering Conference; 
Chase-Park Plaza, St. Louis 
Missouri 


Apr. 25-29: American Welding 
Society Annual Meeting and 
Exposition; Biltmore Hotel, Los 
Angeles, Calif 


May 1-4: Air Conditioning and 
Refrigeration Institute (Board 
and Annual Meeting); The 
Homestead, Hot Springs, Va 


May 16-20: National Fire Protec- 
tion Association Annual Meet- 
ing; Montreal, Canada, 





TO SAVE COSTS 


Factory-trained Cyclotherm en- 
gineers will... without charge 
. +. work with you from drafting 
board to final installation to 
estimate your steam demands. 


TO SAVE TIME 


Factory-trained Cyclotherm 
servicemen are as close as your 
telephone . .. at any hour of 
the day, night or week-ends. 


TO SAVE SPACE 


Cyclotherm Steam Generators 
range from 15 to 750 hp... . 
from 15 to 200 psi. For indus- 
trial and commercial establish- 
ments, shipping, institutions. 


Planning a new building? Remodeling an existing structure? 
As much as 43 smaller than other packaged units, the Cyclotherm 
Steam or Hot Water Generator allows more space for storage and 
production. Needs only a minimum-sized, minimum-cost boiler 
room. Or your Cyclotherm can be placed in a working area. Its 
radiant heat loss is at a minimum. 

Lighter-weight, it costs less to transport. Simpler in design, 
it requires less rigging time . . . lower rigging costs. 

Yet it delivers a guaranteed 80% efficiency . . 
itself in a few years in fuel savings alone. . 
costs up to 50%. 

Exclusive, patented Cyclonic Combustion combined with 
simplicity of boiler design produces maximum heat transfer 
wringing every degree of heat from each fuel molecule . 
wasting none. Does in 2 passes what other combustion methods 
accomplish in 4. Cyclotherm’s even rate of heat transfer elim- 
inates localized, heat-retarding scale and “hot spots.” All these 
features assure you of long life and maximum performance. 


. pays for 
. cuts maintenance 


FREE Discover how Cyclotherm can give you more 
steam for your dollar, RETURN THIS COUPON TODAY. 


e 1 YEARS BARD WA 
S SEARO ARAL 


y YamN GRANNY 
(Ge LOTHERM’ 


\ 
\ STEAM AND HOT WATER GENERATORS 


A Division of National-U.S. Radiator Corp., Oswego, N.Y. 
Clip to Your Letterhead 


ee ee 
| Cyclotherm Division, National-U.S. 
| Radiator Corp., Dept. 65, Oswego, N. Y. 


[] Please send me your illustrated folder 
on Cyclotherm Hot Water Generators. 





| 
| 
| [] Please send me your illustrated folder 
; on Cyclotherm Steam Generators. | 


em 


Circle 9003 inside back cover. 





Gp NATIONAL BUSINESS PUBLICATIONS, INC. 


During the past year, many of our readers have written to ask if 
‘we plan to publish an index to our 1959 issues. So, by popular demand, 
we have done exactly this. The six-page index starts on page 37 and 
has all the articles we carried in 1959 listed alphabetically under the 


major topic headings of interest to plant and power services engineers. 


In going over the index, you will note that we have covered each 
subject quite thoroughly. As an idea of the amount of editorial we have 
carried throughout the past year, it may be of interest to note that we 
carried: 


@ 49 items on air conditioning, heating and ventilating 


@ 80 items on steam generation. This includes such topics as feed- 
water treatment, boilers, stokers, etc 


@ 131 items on electrical distribution 
@ 42 items on electrical generation 
® Over 150 items on instruments and control 


e 37 on lighting; 39 on insulation; 116 on piping valves, and 
fittings 


@ 59 items on mechanical power transmission 


And that isn’t all You will find a wide variety of stories on 
other subjects such as Aic Cleaning, Building and Equipment Mainte 
nance, Diesel & Gas Engines, Fans & Blowers, Fuels, Heat Exchangers, 
Lubrication, Management & Engineering, Material Handling & Stor- 
age, Metals & Welding, Noise Control, Pumps, Safety & Fire Protec- 
tion, Turbines & Steam Engines, Waste Disposal, and Water Supply 
& Treatment. 


Oh, yes . We have listed all the nomographs that were pub- 


lished throughout the year, 


speaking about this 


Our cover story, this month, features the 
second in our series of Profiles. This time, we 
visited Wilson MacFarlane, Power Plant Super- 
visor at Celanese Plastics Co. in Newark, N.J. 
We found Mr. MacFarlane to be a highly in- 
teresting plant and power services engineer. 
During the interview, it came out that a big 
point in his maintaining a highly efficient op- 
eration was the education of his operators in 
the fundamentals. 

How he does this and what the benefits have 
been, therefore, became the highlight of this 
profile. 

The importance of this subject — and our 
readers interest in it is another thing that 
our readers have demonstrated during the past 
year. Their many letters and inquiries into the 
subject of “How can we train our operators ? 
What courses, books, and other training aids 
are available?’ are what is responsible for this 
story — and for a story that will be appearing 
next month. This latter story will tell our 
readers how they can go about getting home- 
study courses which are quite thorough. 

Also, while our editor was at Celanese, he 
picked up a story on how you can cut down 
condenser cleaning and cooling tower mainte- 
nance. The secret is in the device which is the 
subject of our lead-off story. 

To keep you abreast of the latest in the 
power generation field, our managing editor 
has written a progress report on fuel cells. We 
think you'll enjoy reading about the latest ap- 
plication of these promising devices. 


EDUCATION PAYS OFF 


A SHOT DOES IT 


FUEL CELLS 


AL 0 CunFgrna 
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Serves the professional, technical, and 
practical interests of the engineers who 
design, install, maintain and/or operate 
the plant engineering services and power 
engineering services in industry, utilities, 
large service installations—and consulting 
oa construction engineers and firms con- 
cerned with the plant and power services. 
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RETURN LINE CORROSION 


Cau BE LICKED! 


Drastic reduction of return line corrosion in an easy, effective and economical 
way has been the unanimous experience of hundreds of plants throughout the 
country using Bird-Archer’s Amine Treatment. 

A plant in New York State, generating approximately 500,000 Ib. of steam a 
day, had a normal condensate pH value of 6.3 that resulted in almost constant 
piping replacements. Only 6 Ib. per day of Bird-Archer’s Amine Treatment cut 
maintenance costs to a new low by raising the pH value to the safe range of 
8.0 to 8.5. 

A plant in New England, generating 600,000 Ib. of steam a day, did not have 
an open feedwater heater which would mechanically eliminate the exceedingly 
high CO» content of their makeup water, consequently, the pH value of their 
condensate was sometimes as low as 5.9. Less than 12 lb. of Amine Treatment 
a day raises the pH value of the condensate to 8.5, eliminates excessive 
corrosion 

After two years of experience with Amine Treatment a power plant in 
Massachusetts, making 250,000 lb. of steam a day, enthusiastically reports that 
they eliminate over 75°, of their piping replacements through the use of only 
2 or 3 Ib. a day of Amine Treatment. 

Return line corrosion has been licked at these plants. Let a Bird-Archer 
Service Engineer help you solve your corrosion problems. 

Write for Bulletin CP100 and the name of the Bird-Archer Service Engineer 
nearest you, 


BA-B04 


BIRD-ARCHER 


WATER TREATING CONSULTANTS 
The BIRD-ARCHER Company, 4337 N. American St., Phila. 40,.Pa. 


New York * Chicago 
The BIRD-ARCHER Co. of California, 415 Brannan St., San Francisco 
Offices in Canada and Mexico 


Circle 9004 inside back cover. 
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Energy, fuels seen as 


factor in cold war 


Coal, oil and natural gas are vital factors in the Communist 
plan to surpass the U.S. in economics and industrial power with- 


in the next fifteen years. 


“Energy Fuels . . . The Power to Win the Cold War” a re- 
view just published by the National Coal Policy Conference of 
Washington, D.C., graphically emphasizes the all-important role 
being played by these fuels in the current Cold War being waged 


by Soviet Russia. 

The review advocates that 
the U.S. adopt a_ national 
fuels policy to insure that 
these vital natural resources 
are utilized to the best pos- 
sible advantage in the nation- 
al interest. A realization that 
some of the natural energy 
fuels in the U.S. are limited 
is essential. 

The Communists attach tre- 
mendous importance to put- 
ting their energy fuels to the 
most beneficial use. An ex- 
tract from the Soviet press 
stated in part, “Therefore, in 
working out a long-range plan 
for development of our na- 
tional economy, we are pro- 
viding for the extensive, but 
integrated use of oil, gas and 
coal for our power plants, in- 
dustry and transportation .. . 
we intend to keep a very 
watchful eye on the coun- 
try’s natural energy fuels bal- 
ance.” 


Fire prevention and 
protection handbook 


A handbook on fire preven- 
tion and protection in indus- 
trial plants has been published 
by the OTS, U.S. Department 
of Commerce. 

The manual was prepared 
by the Navy’s Bureau of 
Yards and Docks for use of its 
personnel responsible for con- 
struction and maintenance of 
the Navy’s shore installations. 

Basic fire prevention meas- 
ures covered include require- 
ments for construction, emer- 
gency and protective features, 
and safeguards against com- 
mon hazards. Special fire haz- 
ards are also discussed. Gen- 
eral storage criteria are set 





forth, as are various methods 
of inside and outside fire pro- 
tection, such as extinguishing, 
detection, and alarm systems. 
One chapter covers the special 
problems of fire prevention 
and protection during con- 
struction. 

Special hazards discussed 
include chemicals and metals, 
welding and cutting opera- 
tions, surface finishes, plastics, 
electricity, flammable liquids 
and gases, oil burners, rocket 
fuel, dust explosion and wood- 
working. 

The 190-page publication 
“Fire Prevention and Fire 
Protection” may be ordered 
from OTS, U.S. Department of 
Commerce, Washington 25, 
D.C. Price is $3.00. 


New officers elected 
to NEMA 


The National Electrical 
Manufacturers Association has 
elected C. W. Paulson of 
Westinghouse Electric Corp., 
as chairman of the Room Air- 
Conditioner Section. He suc- 
ceeds J. B. Ogden, vice presi- 
dent of sales, Airtemp Divi- 
sion, Chrysler Corp., who has 
been named to represent the 
Section on the Board of Di- 
rectors of the proposed NEMA 
Consumer Products Division. 

T. H. Ford, assistant to the 
executive vice president of 
Fedders Corp., has _ been 
elected vice chairman of the 
section. 

R. H. Meyerhaus, Director 
of Engineering of Fedders 
Corp., has been named chair- 
man of the Section’s General 
Engineering Committee. 
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Study metal embrittlement 
with atomic reactor 


Scientists at Argonne Na- 
tional Laboratory are using a 
research reactor to investigate 
a vexing industrial problem — 
why many metals become 
brittle and crack apart under 
stress. 

Research at Argonne and 
elsewhere indicates that hy- 
drogen atoms play an impor- 
tant role in the embrittlement 
process, by changing the crys- 
tal structure of metal atoms. 

To illustrate the magnitude 
of the problem, it has been 
estimated that 20 percent of 
all the United States Liberty 
ships built during World War 
II were seriously damaged and 
in some cases destroyed by 
hydrogen embrittlement. 

Argonne scientists are try- 
ing to find out what happens 
to hydrogen in metals, and 
why it acts the way it does. 

They have found that hy- 
drogen will penetrate metals 
left exposed to the air for long 
periods of time. Once inside, 
hydrogen atoms form bonds, 
or links, with the larger me- 
tallic atoms. 

Since some of the bonds are 
stronger in one direction than 
another, metal has a tendency 
to “break off’ when stress is 
applied along the edge of a 
bond. 

The group ascribes embrit- 
tlement of metals to the direc- 
tional nature of these bonds 
rather than to mechanical de- 
fects in metals such as the 
presence of pores, micro- 
cracks, fissures, intergranular 
holes, etc., which are men- 
tioned often in technical liter- 
ature. 


One-coat system protects 
against corrosion 


A protective coating has 
been developed and is said to 
combine the rust-inhibitive 
primer properties with the 
chemical resistance of a cat- 
alyzed epoxy coating. By af- 
fording both primer and top- 
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coat corrosion-control quali- 
ties, the coating performs 
functions formerly requiring 
the use of two materials. 

Material is said to with- 
stand severe corrosive expo- 
sures and to make one-coat 
protection possible for process 
equipment in the chemical, 
paper and petroleum indus- 
tries. 

It requires only one brush 
or single-pass spray coat for 
a coating up to 10 dry mils in 
thickness. One cross-pass 
spray coat yields 20 mil dry 
film thickness. Cost per mil 
foot barely exceeds one cent. 
Flash point exceeds 100°F. 
Product can be applied by 
regular maintenance crews. 

(One-coat coating is prod- 
uct of Prufcoat Laboratories 
Inc., Dept. PREPSE, Cambridge, 
Massachusetts. ) 

Circle 9005 inside back cover. 


Cleans fuel oil from 
electrical equipment 


A cleaning composition that 
removes fuel oil from electri- 
cal equipment without harm- 
ing insulation, metal, or hu- 
mans and also acts as an anti- 
rust agent has been developed 
by the Navy. 

The composition contains 
four components: hydrocar- 
bon solvent, surfactant, pene- 
trant, and water, plus a water- 
displacing composition devel- 
oped earlier by the Navy. 

It is said to be relatively 
harmless to electrical insula- 
tion, less flammable than the 
fuel oil, free of skin irritants, 
non-corrosive, and non-toxic. 
It also retards rusting of fer- 
rous surfaces. 

Also reported is a new pro- 
cedure for salvaging electrical 
equipment after submersion in 
sea water contaminated with 
fuel oil. 

Illustrated 21-page report 
“Salvage of Flooded Electrical 
Equipment” may be ordered 
from OTS, U.S. Department of 
Commerce, Washington 25, 
D.C. Price is 75 cents. 
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SUMP 
PUMPS 


@ PROVEN DEPENDABILITY 
@ APPLICATION ANALYSIS 
@ CALCULATED CAPACITIES 

@ SELECTED COMPONENTS 

@ HIGHEST QUALITY CONTROL 
@ RUGGED CONSTRUCTION 

@ MINIMIZED WEAR 


@ STANDARDIZED SERVICE 
FLEXIBILITY 


@ HEADS TO 170 FT. 
@ CAPACITIES TO 1500 G.P.M., 






Ruggedness of construction and simplicity of design of 
AURORA pumps combine to provide longer life, highest 
efficiency, and minimized down time. This means more for 
“your pump operating dollar.” Select from the “1001” types, 
sizes, and capacities op AURORA pumps to obtain the one 
specifically designed to fit your needs. AURORA sump type 


pumps are most frequently used 


for industrial wastes, in- 


dustrial processing, boiler pit service, chemical transfer, cor- 
rosive liquid handling, pumping volatile liquids, washing 
services, and general purpose drainage. 


WRITE TODAY FOR YOUR COPY OF BULLETIN 104 





AURORN AURORA PUMP opvvision 








wags. THE NEW YORK AIR BRAKE sonra i 
MP2 1010 LOUCKS STREET + AURORA. ILLINOIS 


LOCAL DISTRIBUTOR IS LISTED IN THE YELLOW PAGES OF YOUR PHONE BOOK 
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SHEET & PLATE FABRICATION 
by LO LE ALum 


Why can Kirk & Blum save you time and money on huge 
fabrications? Extensive facilities and equipment of a 170,000 
sq. ft. plant enable experienced K & B craftsmen to utilize 
their production ingenuity to the fullest. 


Heavy assemblies, up to 14” thickness are produced, pre- 
assembled and loaded for shipping in a 50’ x 480’ bay with 
overhead handling capacity up to 25 tons. 


Send prints for prompt quotation or write for your copy of 
new K &B Sheet and Plate Fabrication Catalog. 


THE KIRK & BLUM MANUFACTURING CO.,3174 FORRER STREET, CINCINNATI 9, OHIO 


BREECHINGS © STACKS © AIR & GAS DUCTS © CASINGS #® LOUVERS 


BINS & HOPPERS © INSULATION JACKETING © CONTROL PANELS & DESKS 


Circle 9007 inside back cover. 
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Fused load interrupters 
should be re-evaluated 


Matching metalclad switch- 
gear to high-voltage industrial 
and commercial building re- 
quirements was the subject of 
a recent meeting of the Gen- 
eral Meeting of the American 
Institute of Electrical Engi- 
neers in Chicago. 

Speaking before the Indus- 
trial and Commercial Power 
Systems session, Charles H. 
Baker and John J. Mikos, 
both of S&C Electric Com- 
pany, pointed out that thou- 
sands of the fused load inter- 
rupters have been used in the 
last 20 years with approval of 
local inspecting authorities. 


Control sequence monitors 
blast furnace gas pressure 


The problem of accurately 
controlling blast furnace gas 
feed to a five-fuel boiler sys- 
tem serving a South Ameri- 
can steam-electric power sta- 
tion proved to be a challenge 
for the Hagan Chemical & 
Controls, Inc. 

Any drop in gas pressure 
below safe requirements of 
the blast furnace had to be 
immediately detected, then 
followed by a shut-off of the 
gas flow to the boilers and a 
switch to the next available 
fuel supply. 

To solve the problem, a 
combination electrical-e le c- 
tronic-pneumatic system for 
rapid response and correction 
was developed. Changes in 
blast furnace gas _ pressure 
levels are sensed by a vari- 
able-resistance transducer. A 
rectified voltage from a Zener 
diode is impressed across the 
transducer to produce a milli- 
volt output proportional to 
variations in gas _ pressure. 
This output is amplified and 
transmitted to an electrical- 
pneumatic converter, which 
acts to shut off the flow of 
blast furnace gas when it falls 
below pre-set limits. 

The Hagan control system 
was also required to select 
automatically the fuels to be 
fired in the prescribed order, 
and to suit the availability of 
the fuels as indicated by the 
fuel pressure. 


Dielectric research at 
Bureau of Standards 


To provide a better under- 
standing of the properties ex- 
hibited by dielectric materials, 
the National Bureau of Stand- 
ards is conducting a program 
of fundamental research spon- 
sored in part by the Depart- 
ment of Defense. 

Primary objectives of the 
program are to explain ob- 
served dielectric phenomena 
and to develop theories which 
can be used to predict the be- 
havior of certain materials. In 
most of the work, a solid state 
approach is employed to probe 
the molecular behavior re- 
sponsible for dielectric phe- 
nomena. 

These studies are comple- 
mented by efforts to improve 
the accuracy of dielectric 
measurements in the fields of 
electricity, electromagnetic 
waves, electronics, solid state 
research, polymer studies, and 
physical chemistry. 


ASA publications 


The following ASA publi- 
cations on conduit and electri- 
cal metallic tubing have been 
printed, and copies are avail- 
able for immediate distribu- 
tion: 

1) Rigid Steel Conduit, 
zinc-coated, C80.1-1959, covers 
conduit protected on the ex- 
terior surface with a metallic 
zinc coating and on the in- 
terior with enamel, zinc, or 
other equivalent corrosion- 
resistant coating. 

2) Rigid Steel Conduit, 
enameled, C80.2-1959, covers 
similar conduit with enam- 
eled exterior surface rather 
than zinc-coated. 

3) Electrical Metallic Tub- 
ing, zinc coated, C80.3-1959, 
covers electrical tubing of 
steel. 

All three standards give ta- 
bles of dimensions and 
weights, coatings, and identi- 
fication, as well as test and 
inspection procedures. 

(Cost of the booklets is 80 
cents per copy, and may be 
obtained by writing ASA, 70 
East 45th St., New York 17, 
New York.) 
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HOW-T0-D0-IT 
ARTICLES 
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and Slip Ring 


atoll ahactalel alas 


Years of experience are packed into 
this new 6-article series—each an 
invaluable guide for keeping com- 
mutators and slip rings at peak per- 
formance. 

Each article discusses a major part 
of the overall problem — gives prac- 
tical tips on maintenance — tells how 
to solve common problems — what 
to do and how to do it— in easily 
read shop language. Supplied in at- 
tractive folder, forming complete 
maintenance data file. 

Designed as useful refresher reading 
and trouble shooting guidance for 
the veteran maintenance man... 
and a must for the new man just 
“breaking in” . .. the entire series 
has been prepared in close consulta- 
tion with leading, nation-wide engi- 
neering authorities. 

Mail the coupon for Article No. 1 
now. Don’t miss it — the remainder 
of the series will be sent to you at 
regular intervals, free and without 
obligation. 








IDEAL Preventive Maintenance 


Everything in equipment and methods for 
Commutator and Slip Ring Maintenance. 





perennial 


DEAL INDUSTRIES, INC. 

| 1023-A Park Avenue, Sycamore, Illinois { 
Please send free folder and article No. 1 of 
series “‘Commutator and Slip Ring Mainten- i 
ance.” i 
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Brackish water 
conversion sites 


Ten sites for a_ brackish 
water conversion plant in the 
arid areas of the Southwest 
have been selected for further 
consideration. 

The cities are Wichita Falls, 
Stamford, Ballinger, Mona- 
hans, and Pecos, Texas; Carls- 
bad, Roswell, Alamagordo, 
and Santa Rosa, New Mexi- 
co; and Safford, Arizona. The 
action is based on the rec- 
ommendation of a special site 
selection board, appointed by 
Assistant Secretary Fred G. 
Aandahl. 

The technical factors con- 
sidered by the Board include 
terrain and bearings, climate 
and geography, proximity to 
saline water, brine disposal, 
zoning and surroundings, ade- 
quacy and management of lo- 
cal water, utility, power, fuel, 


materials, and labor costs, 
available transportation and 
utilities. 


Russian power experts 
tour U.S. plants 


A team of twelve power 
specialists from the Soviet 
Union are making a visit to 
electric power systems and 
equipment manufacturing 
plants in this country. The 
Russians are guests of the 
electric company groups and 
their members. 

In addition to conventional 
steam and hydroelectric facil- 
ities, the Russians are seeing 
the nuclear project of the 
Yankee Atomic Electric Com- 
pany and the Enrico Fermi 
Atomic Power Plant as well as 
plants manufacturing heavy 
electrical equipment in Sche- 
nectady, Pittsburgh, and Mil- 
waukee. 

The Russian visit is part of 
a technical and cultural ex- 
change program established 
by the United States and the 
Soviet Union. Ten U.S. elec- 
trical industry executives re- 
cently completed a two-week 
hour of Siberia, the Urals, and 
Armenia, which followed (by 
a year) a two-week tour of 
European Russian power fa- 
cilities in the summer of 1958. 
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A Wasteful 
“GOOF-OFF’’? 

























reer 
An Esterline-Angus Recording Wattmeter will tell you quickly. 
Send for Bulletin No. 856, “How to Make Plant Surveys.” 


— 


The Esterline-Angus Company, Inc. 


More than 50 Years Manufacturing Graphic Instruments 
Dept. M, P. O. Box 596 + INDIANAPOLIS 6, INDIANA 
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But A. O. Smith smokestacks 
—glass-protected inside and 
out—are virtually impervious to 
condensate attack 


For free bulletin containing full facts on why 
A. O. Smith stacks are your best stack investment, 
write Dept. PS-10. 


Through research US) . .@ better way o: == 


SMOKESTACK SALES © PROCESS EQUIPMENT DIVISION 
P. 0. Box 584 © Milwaukee 1, Wisconsin 
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How To Get Things Done 
Better And Faster 


seat ted HEE 
yaa ssannnt 
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BOARDMASTER VISUAL CONTROL 


Gives Graphic Picture — Saves Time, Saves 
Money, Prevents Errors 
Simple to operate — Type or Write on 
Cards, Snap in Grooves 


Production, Traffic, inventory, 


Scheduling, Sales, Etc. 


Made of 


Metal. Compact and Attractive. 


Over 500,000 in Use 
Fut Price *4.Q™ with cards 





FREE 











24-PAGE BOOKLET NO. P-40 
Without Obligation 


Write for Your Copy Today 
GRAPHIC SYSTEMS 


Yanceyville, North Carolina 


Circle 9011 inside back cover. 


HOLDING 
POW 


When the pressure is on and you need 
dependable holding power in your lines, 
you can rely on Wilcox Self-Sealing 
Gaskets. Over the years, they have 

roved their outstanding performance. 

he U-shaped metal outer cover is 
packed with a resilient filling, usually 
rubber or asbestos. Pressure exerted on 
this filling forces it into the cover, put- 
ting force against adjacent flange sur- 
faces. Thus, pressures that tend to blow 
ordinary gaskets make the Wilcox 


tighter. 


Available with covers of copper, lead, 
tin, aluminum, monel, stainless steel, 
etc. in all sizes, standard or special. 


Write for Bulletin No. 569 and prices. 


CHICAGO-WILCOX MFG. CO. 


7725 South Avalon Avenue 


Chicago 19, Illinois 


Circle 9012 inside back cover. 
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Chemical can control 
dangerous fire hazards 


Dangerous fire hazards cre- 
ated by gasoline and oil spills, 
either on land or water, can 
be controlled with the use of 
a new chemical hydrate emul- 
sion formula, SLIX, developed 
by the Research Group of the 
Penetone Co., Tenafly, N.J. 

Used as an anti-coalescing 
agent, SLIX shatters the oil 
film into globules, chemically 
coats each droplet and then 
isolates it with an area of 
non-combustible water of hy- 
dration. This SLIX-oil emul- 
sion is now easily washed 
away with a stream of water. 
On water the turbulent flow 
will remove the dispersed oils. 


Etchant simplifies 
bonding of Tefion 


A fast, simple method has 
been developed for bonding 
Teflon to itself and to other 
materials. 

Basis of the system is an 
activated form of sodium in 
solution which reacts with 
Teflon to form a carbonaceous 
film on the treated surface. 
This film then serves as a 
means of anchoring adhesives 
to the Teflon. 

The compound has proved 
compatible with a variety of 
adhesives, including epoxies, 
phenol formaldehydes, and 
most of the rubber and sili- 
cone types. 

Treatment time ranges from 
about five seconds to one min- 
ute, depending. upon the type 
of application and conditions. 
Resulting peel strength with 
a typical epoxy adhesive runs 
from about 17 lbs per in on 
smooth Teflon to 35 lbs per 
in on corrugated ribbon. 

Since no special equipment 
is needed, the process is ideal 
for field application as well as 
for in-plant work. It also lends 
itself well to production-line 
techniques, especially for con- 
tinuous treatment of strip or 
Teflon-coated wire. 

(Teflon etchant is product 
of W. L. Gore & Associates, 
Inc., Dept. P&PSE, 487 Paper- 
mill Rd., Newark, Delaware.) 
Circle 9013 inside back cover. 


High temperature 
resistance thermometry 


The National Bureau of 
Standards has been investi- 
gating the properties and 
characteristics of platinum re- 
sistance thermometers de- 
signed for use at tempera- 
tures above 630.5°C. 

Experiments have been per- 
formed which show that it is 
possible to construct plati- 
num resistance thermometers 
which have drifts of less than 
0.001 degree per hour at 
1000°C. To achieve this sta- 
bility, it was found necessary 
to use platinum wire of the 
highest available purity for 
the temperature-sensing re- 
sistor, to support the resistor 
in a strain-free manner, and 
to use materials containing no 
silica for support and protec- 
tion. 

Subjecting the thermome- 
ter to mechanical shock tests 
and high temperature envi- 
ronments for long periods of 
time showed that the ther- 
mometer is stable and pro- 
vides ample support for the 
platinum resistor. 


Army approves small 
fire extinguisher 


The U.S. Army’s Corps of 
Engineers has approved a 
small, hand-held fire exting- 
uisher that uses less than three 
pounds of a Du Pont bromi- 
nated compound to do the 
same fire-fighting job on elec- 
trical and flammable liquid 
blazes that would require con- 
siderably larger quantities of 
the agents now in use. 

Nitrogen is used as a pres- 
surizing agent for Du Pont’s 
“Freon-13B1” in the new ex- 
tinguishers, providing an in- 
ternal pressure of 400 psig at 
68°F. That dispensing pressure 
is sufficient to provide oper- 
ability at temperatures as low 
as minus 80°F. Army engi- 
neers’ specifications for the 
new extinguisher require that 
it not only be operable be- 
tween minus 65°F and 125°F, 
but also prescribe the size of 
fires which the extinguisher 
must be capable of quenching. 

Under Engineer §specifica- 
tions, the extinguishers em- 


ploying two and three-quarter 
pounds of “Freon-13B1” must 
be capable of extinguishing 
Class B (flammable liquid) 
and Class C (electrical) fires 
including a standard four-foot 
diameter gasoline tub fire; 
three 2-foot diameter gasoline 
tub fires in succession, with- 
out recharging, and a standard 
two-by-four-foot gasoline on 
cotton waste fire. 

One of the biggest advan- 
tages of “Freon-13B1” is said 
to be that it has an Under- 
writers’ Laboratories Class 6 
toxicity rating, safer even than 
carbon dioxide and is consid- 
erably less toxic than Class 3 
materials which include car- 
bon tetrachloride. 


Changes recommended in 
nuclear reactor safety 
procedures 


Procedural changes to help 
reduce public controversy 
over nuclear reactor safety 
have been recommended by 
Lee Hydeman and William 
Berman of the University of 
Michigan Law School. 

At present, they asserted, 
“Reactor projects are per- 
mitted to proceed too far be- 
fore firm safety determina- 
tions are made.” They pointed 
out that this can jeopardize 
both public safety and capital 
investment. 

To avoid long drawn out 
hassles on reactor safety, 
Hydeman and Berman rec- 
ommend that: 

1) Organizations interested 
in establishing reactors should 
be required to discuss possi- 
ble sites on an informal and 
confidential basis with the 
AEC before making any fi- 
nancial commitments. 

2) Regulations should spell 
out how far reactor construc- 
tion may proceed before a 
construction permit is issued 
and_ should establish more 
precise means for continuing 
review as construction pro- 
gresses. 

3) Reactor operators should 
be permitted greater flexibility 
in the early stages of reactor 
testing, before final safety de- 
terminations are made and 
construction is completed. 
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AEC surveys industry on 
Process heat reactors 


At a recent AEC sponsored 
symposium to determine in- 
dustry views on low-tempera- 
ture reactors to furnish in- 
dustrial process steam, indus- 
try representatives favored 
further development of proc- 
ess heat reactors which would 
produce steam at up to 600 
psi at a rate of 100,000 to 
250,000 lb/hr. 

Of the 67 responses to the 
questionnaire, 26 were by 
present or potential users of 
process heat, 18 were from 
constructors and/or engineers, 
17 were reactor or reactor 
components manufacturers 
and/or designers, and 7 rep- 
resented other types of organ- 
izations. 

Most respondents would ex- 
pect the nuclear reactor to be 
used for normal steam pro- 
duction, and conventional 
steam plants to be used for 
stand-by purposes or to meet 
peak loads. A preference was 
expressed for development of 
such reactors as cooperative 
projects between the AEC 
and industry, with the AEC 
providing the necessary re- 
search and development as- 
sistance, and industry con- 
tributing to construction costs. 
The majority stated belief 
that the government should 
take the lead in the develop- 
ment of economic nuclear 
process heat. Most frequent 
estimate of the time neces- 
sary for such development 
without AEC leadership was 
10 to 20 years. 

As a first step in the proc- 
ess heat reactor program, the 
AEC will cooperate with the 
Department of Interior in 
building a reactor in conjunc- 
tion with a sea water distilla- 
tion plant to be located on 
Point Loma, near San Diego, 
California. 


Spring mechanism for 
closing low-voltage 
circuit breakers 


A _spring-actuated mech- 
anism for closing low-voltage 
power circuit breakers has 
been developed by Westing- 
house. Device permits man- 
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ually operated breakers to be 
used with selective or delayed 
tripping in applications in- 
volving fault currents of 50,000 
amperes and below. 

It assures rapid, safe clos- 
ing against all fault currents. 
Distinctive features include 
simplicity, ruggedness, and re- 
liability. The spring-closing 
mechanism involves no latches 
or triggers and cannot stall or 
stick in any intermediate po- 
sition. 

Unit is applied to Westing- 
house DB-15, DB-25, and DB- 
50 breakers for both fixed 
mounting and drawout mount- 
ing. 

(S pring-actuated mecha- 
nism is product of Westing- 
house Electric Corporation, 
Dept. P&PSE, PO Box 2099, 
Pittsburgh 30, Pa.) 

Circle 9014 inside back cover. 


Machines talking 
to machines 


Automation which is still in 
the diaper stage, will reach 
maturity when machines can 
talk to machines, according to 
Dr. Allen V. Astin, director of 
the National Bureau of Stand- 
ards. 

Dr. Astin spoke at cere- 
monies dedicating a new, two- 
million-dollar research center 
of Leeds & Northrup Company 
at North Wales, Pa. 

The development of simple 
sensing devices, Dr. Astin said, 
“bring the exciting possibility 
of the full use of ‘feedback’ as 
a practical principle in auto- 
matic control.” He described 
feedback as “communication 
between man and machine 
and between machine and ma- 
chine.” 

“Through these devices,” he 
said, “a physical measurement 
can be made, analyzed, com- 
puted and compared to stand- 
ards, and then sent on to alter 
or control an operation at an- 
other stage in the production 
process.” 

Dr. Astin said automation 
“carries with it the profound 
notion that man may delegate 
to machines certain limited 
types of decisions, including 
the technique of continuous 
sampling by sensing devices.” 











SCHAUB DEAERATION 


doesn't cost... it pays! 


SCHAUB 


The Schaub .03 is, in fact, one of 
the simplest deaerators ever built, 
designed around a unique and more 
efficient operating principle that re- 
moves oxygen to an actual and 
GUARANTEED 03 cc/liter. 


Fully vented operation at atmos- 
pheric pressure —combined with 
pinpoint temperature control and 
Schaub “live action” heating of 
storage water — provides a forceful 
breakaway of air molecules that as- 
sures more effective oxygen removal 
under widely varying load condi- 
tions. At the same time the special 
Schaub spray contact vent condens- 
ing principle practically nullifies 
steam losses. 


The Schaub .03 is completely safe! 
It needs no premium cost pressure 





Removes feed water oxygen 
to a guaranteed .03 cc/liter 


| oY es 
"3 
DEAERATOR 


. 


Gives you TRUE 
CORROSION PROTECTION 
...at a Low Budget Price! 





Assures a simpler system 
that costs less to own 
and operate 


shell construction—requires neither 
adjustment nor attention during 
operation—and takes practically no 
maintenance whatever! Even the 
exclusive Chromasoid lining is 
guaranteed against shell corrosion 
failure for 10 years. 


Finally, no pressure-vessel insur- 
ance premiums to pay — ever! 


Whether you reckon in original cost 
or the operating savings you’ll 
achieve, no other deaerator in the 
3000 - 45,000 lb. range offers you so 
much protection for so little. For 
fuller information on the remark- 
able “hows” and “whys” and sav- 
ings advantages of the Schaub .03 
Deaerator method, send for Bulle- 
tin 1300. 


FREeO H. SCHAUB ENGINEERING COMPANY 
2115S. Marshall Boulevard, Chicago 23, Illinois 





Mas Ninetens 
Please send me, without 
cost or obligation, my Company....... 
personal copy of your 
Bulletin 1300 on Boiler CS rere 
Feedwater Deaeration. 

eee 


FRED H. SCHAUB ENGINEERING COMPANY 
2115 South Marshall Bivd., Chicago 23, Illinois 
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YARWAY SEATLESS 
BLOW-OFF VALVES 


Over 16,000 boiler plants 
depend on Yarway Seatless 
Blow-Off Valves. Pressures 
to 600 psi. Single or tandem 
combinations. For free 
Blow-Off Valve Book write 
YARNALL-WARING Co., 
100 Mermaid Ave., 
Philadelphia 18, Pa. 


Branches in all principal cities. 


[tl] YARWAY 


with confidence 





LETTERS 





Your views are welcome in this column. Address "Letters, 
Plant and Power Services Engineer, 111 East Delaware 
Place, Chicago 11, Ill." Letters should be brief and con- 
fined to the editorial of this magazine or other topics 
of interest to the plant and power services functions. 








BOILER PLANT COSTS 
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TOTAL PLANT CONSTRUCTION COST (HUNDRED THOUSANDS OF DOLLARS) 


Power plant cost charts 


back up fuel cost story 


Congratulations on a very fine 
article “Here’s a Lesson to be 
Learned from an Improper Cost 
Study” in the November issue of 
PLANT and POWER SERVICES 
ENGINEER. This article strikes 
close to home, since numerous 
similar cost studies prepared for 
boiler plants and power plants in 
the Naval Shore Establishment 
have been fraught with the same 
errors, obsolete engineering, fail- 
ure-to-consider-all-plausib]e-solu- 
tions, etc., that you detailed in 
your article. 

In addition to the annual oper- 
ating cost errors, the $370,000 ad- 
ditional cost of the coal-fired 
installation was obviously absurd. 

Using the graphical cost-esti- 
mating procedure of pages 29 and 
31 in the March 1959 P&PSE 
(with a 1.04 location factor), the 
construction cost for the gas-fired 
120,000 lb/hr plant would have 
been $490,000 as against $630,- 
000 for the coal-fired plant. This 
$140,000 margin compares with 
the State’s (of Kentucky) engineer- 


ing estimate of a $130,000 


differential. 


JOHN W. BISHOP 
Department of the Navy 
Bureau of Yards and Docks 


e An illustration of Mr. Bish- 
ops chart showing the cost 
comparison appears above. 
These charts have appeared in 
this magazine several times 
over the past few years. Each 
year, a table showing new 
location factors is published. 
In this particular chart, the 
solid line shows the determi- 
nation of construction cost for 
the coal-fired plant; the dotted 
line for the gas-fired plant. As 
stated in the November story, 
the difference in construction 
costs could be “amortized in 
about 6% years with the sav- 
ings in coal operating costs.” 
— The Editors 





¥ In 2 hours you can a 
add years to boiler life 


It usually takes less than two hours 
to install a National Seam Protec- 
tor. And this smali job ‘will avert 
failure of a riveted seam indefi- 
nitely. 

No one can predict when the 
girth seam of a riveted HRT boiler 
will start leaking due to buckling of 
the outer lap. It’s better to insulate 
the seam before the damage occurs, 
thus avoiding expense and hazard. 

Ask us for complete information. 
Do it now while the subject is on 
your mind. 





National Boiler Protector Co. 
| 928 Reibold Bldg., Dayton 2, Ohio | 
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SEAMLESS 
METAL HOSE 


Custom constructed assemblies 
for industrial power systems 





All sizes in bronze, stainless 
or carbon steei, monel, in- 
conel and low carbon nickel. 
Seamless spiral or parallel 
corrugation... Braided. All 
Sad type of fittings and flanges 
welded, brazed or soldered. 
| Also, interlocked hose. 
write — wire — phone: RE 7-3311 
+.-for prices and catalogs 


COBRA meta. Hose 


5059 $. Kedzie Ave. * Chicago 32, Ill. 
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Use of chlorinator in conjunction with 
turbine condenser circulating water 
system... 


Controls Algae and Eliminates 


VOL. 2 NO. 1 


Costly Condenser Cleaning 


GEORGE V. MICHAEL, 
with W. F. MacFARLANE, 


S INCE 1948, the turbine 
condenser at Celanese Plas- 
tics Company had to be shut 
down every three months for 
cleaning. The _ sludge that 
would form in the tubes was 
the result of algae which 
grew in the cooling tower 
serving the system. The con- 
densers are divided units so 
that one section can be 
cleaned at a time without 
shutting down the turbine al- 


Timer (top right) automatically feeds in pure 

chlorine for one hour per day from cylinder lo- 

cated just below the panel board. The gage on 

left allows adjustment of rate to feed in amount 

of chlorine in relation to the intensity of algae in 
water 
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Managing Editor 


Power Plant Superintendent 
Celanese Plastics Company 


a Division of Celanese Corporation of America 


Newark, N.J. 


together. 

It took approximately 32 
man hours to remove the 
heads, clean the tubes, and 
then replace the heads for 
both sections. The tubes were 
cleaned with an air gun using 
rubber bullets or by using a 
rod with cotton on the end. 

In addition, it took about 
16 man hours to scrub down 
the cooling tower. This job 
was done about every three 
months, too. 

When the new cooling tow- 
er was designed, Celanese en- 
gineers specified wooden con- 
struction. The power plant 
then installed a_ chlorine- 
feeding device to discourage 
the growth of algae, and to 
keep the tubes like new. 

Shock chlorine treatment 
eliminates the hazard of de- 
liquification of wood and is 
recommended for this cooling 
tower. 

Since the device was placed 
into operation three years ago, 
power plant personnel has 
had no trouble with sludge 
building up in the condensers 
or with growth of algae in the 
cooling tower. That’s a saving 
of close to 200 man hours per 
year. 

The device delivers a cer- 
tain amount of chlorine into 
the condenser circulating sys- 
tem each day. The chlorine 
rate is manually controlled by 
the intensity of algae in the 
system. 

A timer mounted on the 
chlorinator’s panel automati- 


cally feeds the chlorine in for 
one hour each day. The pure 
chlorine comes from 105-lb 
(net) cylinders which are 
kept on a scale to keep track 
of the amount used. 

One cylinder will last about 
six weeks. 

Besides the cooling tower, 
the circulating system consists 
of two 170,000-gallon reser- 
voirs and extensive piping 
and pumping facilities. The 
chlorine, when fed into the 
system, goes into the con- 
denser and then into the cool- 


—_ | 





| 


Engineer 


=e 


ing tower. 

Chlorinator is product of 
Wallace and Tiernan, Inc., 
Dept. P&PSE, 25 Main St., 
Belleville 9, N.J. This partic- 
ular model is no longer in 
production. The manufacturer 
redesigned the unit when pro- 
gressive changes in design 
advanced the art. 

(Cooling tower used in this 
installation was manufactured 
by the Marley Company, 


Dept. P&PSE, 222 West Greg- 
ory Blvd., Kansas City, Mo.) 
Circle 9019 inside back cover. 
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Panel board of device which feeds chlosine into turbine condenser circulating 
water system to control algae growth. Before the device was installed, the con- 
denser had to be cleaned about every three months. Since installation, the 
condenser tubes have remained like new. Here, Power Plant Superintendent, W. 

F. MacFarlane checks condition of water 
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How would you like an 
energy source that will con- 
vert fuels directly into elec- 
trical energy at 90 percent ef- 
ficiency without the usual 
problems of high heat, noise 


FUEL CELLS GET A 


Devices which convert fuel directly into 
electrical energy make the news again as Allis-Chalmers 


puts one to work powering a tractor 


A P&PSE Report by 


or large variety of equipment? 
The answer may lie with 
scientists who are delving in- 
to the secrets of the fuel cell. 
Fuel cells resemble other 
electric cells in that they con- 


A total of 1008 fuel cells have been combined to power this standard model 

tractor. Reacting propane and oxygen gases (from tanks at rear) the device 

produces |5 kw to drive a 20-hp DC motor. Simple controller at driver's left 

regulates the speed and allows him to reverse the vehicle which has a draw- 
bar pull of 3000 pounds 


GEORGE MICHAEL, 


Managing Editor 


sist essentially of electrodes 
and an electrolyte and pro- 
duce direct current power. 
Unlike batteries, however, the 
fuel cell cannot store energy 
within the cell itself. It in- 
stantaneously converts chemi- 
cal energy to electrical ener- 
gy and does this at a much 
higher efficiency than batter- 
ies. 

Fuel cells, essentially, take 
a fuel (hydrogen, natural gas, 
gasoline) and chemically re- 
act it with oxygen at low 
temperatures. To do this, you 
need an electrolyte and elec- 
trodes treated with a catalyst. 
The catalyst spurs the reac- 
tion so that it can proceed at 
room temperatures (although 
some fuel cells do require 
higher temperatures). 

The chemical reactions 
within the cells cause a direct 
current to flow from the neg- 
ative terminal of the cell to 
the positive terminal. This 
current can be used to drive 
an electric motor, light a 
lamp, or run electrochemical 
processes. There is no theo- 
retical limitation on efficiency, 
and the possibility of produc- 
ing electric power at an effi- 
ciency of 90 percent is real. 

Several companies in this 
country are presently working 
to make fuel cells a practical 
thing. Among them are Allis- 


Chalmers, Consolidated Coal 
and Coke Company, General 
Electric, and National Carbon 
Company. The latter has pro- 
duced cells for portable mili- 
tary radar units. 

Recently, A1lis-Chalmers 
made another move aimed at 
bringing the fuel cell out of 
the laboratory. Its engineers 
built one and put it to work 
driving an experimental ver- 
sion of one of their standard 
model tractors. The electricity 
that drives the tractor comes 
from 1008 individual fuel cells. 
These are joined in 112 units 
of nine cells each. 

The 112 units are arranged 
in four banks and electricity 
can be taken from any com- 
bination of the banks. 

A mixture of gases — large- 
ly propane — fuels the cells. 

The propane and oxygen 
gases are fed from separate 
tanks into the cells through 
a system of tubing, and, once 
in the cells, they react in an 
electrolyte. A catalyst coating 
the electrodes of each cell aids 
the reaction. 

The direct current produced 
is connected by a bus bar to 
a standard controller. The 
controller, measuring 8 by 11 
by 21 inches, regulates the 
electricity supplied to a 
standard 20-hp DC motor to 
drive the tractor. 
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The controller permits the 
driver to regulate speed or 
reverse tractor’s direction by 
moving two levers. Using the 
speed control, the operator 
places the four banks of cells 
in series or parallel, varying 
the amount of current going 
to the motor. 

Each cell measures 12 
inches square, is one-quarter 
inch thick, and produces ap- 
proximately one volt open- 
circuit. Total electrical out- 
put is 15 kw. 

Although they have recent- 
ly played a big part in the 
power news picture, fuel cells 
are not new. What was prob- 
ably the first fuel cell was 
described by Sir William 
Grove in 1839. The cell op- 
erated on hydrogen and oxy- 
gen. 

Fifty years later, in 1889, 
particularly good results were 
reported by Ludwig Mond 
and Charles Langer, who ob- 
| tained a current density of 
| six amperes per square foot 
| with essentially the same type 
) cell. 
' Today, several types of fuel 

cells are being investigated — 
| among them: direct fuel cells 
| utilizing solid fuel, semidirect 
' cells which use gaseous fuel, 
and indirect cells employing 
an oxidation-reduction sys- 
tem. * 
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Earlier applications of fuel cells have been the lighting of lamps or power- 
ing radio and radar sets. The simple construction and operation of the fuel 


cell places no theoretical limitation on its efficiency 
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In a fuel cell, a fuel (such as 
hydrogen, natural gas, gaso- 
line) reacts chemically with 
oxygen in the presence of 
catalyst-coated electrodes and 
an electrolyte. This low-tem- 
perature reaction causes elec- 
trons to flow from the anode 
to the cathode through an 
outside connection and pro- 
duce a direct current 
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OPERATOR 
EDUCATION: 


key to top-notch 


efficiency and safety 


In this second ‘profile’, W. F. MacFarlane tells 
PLANT and POWER SERVICES ENGINEER how he 
educates his operators to become ‘experts’ and 
how such education benefits his operation 


A P&PSE Profile 
by GEORGE MICHAEL, Managing Editor 





INTERESTED IN EDUCATION? 


If you are interested in obtaining the bene- 
fits of operator education, you will want to 
read the article, next month, by J. D. Holmes, 
Chairman of the NAPE Education Committee. 
He will tell you how you can get an organ- 
ized education program through correspond- 
ence courses from a Midwest University. 











“THE POWER PLANT is a 
place where you can’t afford 
to make mistakes. It is the 
very heart of industrial and 
manufacturing concerns. 
When it stops beating, all pro- 
duction ceases, and many per- 
sons are out of work.” 

These very true words were 
told to this reporter by Wil- 
son F. (Mac) MacFarlane, 
Power Plant Superintendent 
of Celanese Plastics Compa- 
ny’s plant in Newark, N.J. 
Because his job is to furnish 
an uninterrupted and efficient 
service, Mr. MacFarlane has 
concentrated on the very core 
of his operation — the oper- 
ator — to make sure that the 
“heart” never fails. 

“Equipment is only as effi- 
cient and as safe as the men 
running it. Only by proper 
education can they fully re- 
spect and appreciate the im- 
portance of their jobs and 
keep this plant going. We 
teach them how to take care 
of the equipment and how to 
be good operating engineers 
— and how to be ‘experts’.” 


How successful has _ he 
been? We'll let his record 
speak for itself: 

At the time of this writing, 
the power plant has oper- 
ated 710 days without a lost- 
time accident. The National 
Safety Council awards attrib- 
uting to this fact are proudly 
displayed in the plant’s tur- 
bine room. 

Another thing, in the 19 
years he has been with Cela- 
nese there has never been a 
power shutdown due to any 
kind of breakdown. 


Power Plant Staff 


The power plant staff con- 
sists of 19 men in the operat- 
ing and maintenance crews. 
The plant is entirely under 
the charge of the salaried 
watch engineer, who is di- 
rectly responsible to the pow- 
er plant superintendent. 

The operating crew is bro- 
ken down as follows: four 
watch engineers, four firemen, 
three helpers, and four oilers. 

The maintenance crew con- 
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sists of a chief maintenance 
mechanic and two mechanics. 

The engineers have a total 
of approximately 115 years 
operating experience (this in- 
cludes MacFarlane). The fire- 
men have a total of approxi- 
mately 75 years operating ex- 
perience. 


Training 


Because this plant is one of 
the pioneers of higher pres- 
sure boiler operation for man- 
ufacturing plants in the state 
of New Jersey, the men have 
to be well-grounded in the 
complexity of this type of op- 
eration. At the time the first 
two high-pressure boilers and 
topping turbine were in- 
stalled, the men enjoyed the 
distinction of being the first 
industrial power plant in this 
area to handle equipment at 
these pressures and tempera- 
tures. 

MacFarlane is very proud 
of his mechanics. He has 
taught them welding and oth- 
er important things. The 
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Views of the engine or turbine room — Photo at right 
shows main turbo-generator for supplying plant elec- 
tricity. Photo at left shows some of the compressors 
which supply plant air. In addition, his plant supplies 
hydraulic power, heat for plant and office, steam for 
processing, and well water cooling for manufacturing 


maintenance crew can build 
its own smaller equipment 
and repair many of the ma- 
chines in the power plant. An 
example of this is the recent 
installation of a continuous 
blowdown system which has 
resulted in the saving of $10,- 
000, per year in operating 
costs. 

The company’s’ engineers 
purchased the flash tank, heat 
exchanger and other equip- 
ment, and Mac and his men 
installed it. 

When the men are hired, 
MacFarlane gives them a 
course designed to familiarize 
them with the equipment and 
its operation. They are taken 
step-by-step through every 
phase of the plant’s operation 
with stress on the how’s, 
why’s and when’s. 

He gives them books to read 
from his library and will ask 
them questions after they 
have read these books. 

“Tll never let a man read 
a newspaper in this plant,” 
says MacFarlane. “If they 
want to read something in 


their available time, we have 
plenty of technical magazines 
— like yours and my organi- 
zation’s (NAPE) — and en- 
gineering books.” 

If he runs across any basic 
articles, such as those on no- 
menclature or definitions, he 
will tear them out and pass 
them along to all the men. 
The articles will then be filed 
away for future reference. 

If he finds articles of a 
practical nature, he will send 
away for tearsheets or re- 
prints, so that he can pass 


_them on to the more progres- 


sive men for their studying. 

Another idea of how suc- 
cessful he has been in his 
program is the fact that some 
of his men have been able to 
“graduate” to become chief 
power plant engineers at oth- 
er installations. 


The Power Plant 


This plant that has become 
such an excellent proving 
ground is capable of generat- 
ing a peak steam load of 200,- 


000 lb/hr. It has an aggregate 
nameplate rating of over 8900 
kva/hr of electricity, and 2325 
cu ft of compressed air per 
minute. It also can furnish 
heat for the manufacturing 
plant and offices, and hydrau- 
lic power, and well water to 
manufacturing areas. 

A list of the major equip- 
ment in the power plant is 
given in the accompanying 
table. 


The Man Responsible 


Wilson F. MacFarlane has 
been a power plant operator 
practically all his life. He 
started out as a sea-faring en- 
gineer and ended up as a 
landlubber serving the last 19 
years with Celanese. 

He has held every type of 
job that can be found in a 
power plant. This fact makes 
him believe that none of his 
men should do what he can’t 
do himself. It is this philoso- 
phy that has paid off hand- 
somely in getting his men to 


To next page 


























OPERATOR TRAINING 
PAYS OFF 

AT CELANESE 

from page 16 


participate in the training 
program 

At Celanese, he is on the 
Staff of Engineers, as Power 
Plant Superintendent, which 
is a full-time job. He is con- 
sulted on other projects when 
they pertain to the services he 
supplies 

The experience gained on 
the high seas has also paid off 
in making his plant a safe 
place to work. In the maritime 
service, he learned how im- 
portant it is to keep every- 
thing clean. And, believe this 
reporter when he says that he 
has never seen a cleaner pow- 
er house (see cover). 

One of his biggest com- 
plaints is the “deplorable” 
situation of young operating 
engineers today. “They do not 
have the proper education in 
the practical things.” 

His interest in education 
has gone outside his own 
plant. He has lectured on 
high-pressure boilers, flash 
tanks, and electricity, and has 
been very active in the Na- 
tional and State Education 
Committees of the National 
Association of Power Engi- 
neers. This committee work 
— “to teach engineers their 
business” — has resulted in 
some programs in which all 
our readers will be _ inter- 
ested. (Next month, P&PSE, 
will have an article by the 
chairman of that committee 
who will tell you how you 
can get organized courses for 
your operators.) 

MacFarlane is not the only 
one in his family who is ac- 
tive in NAPE. His wife, Bet- 
ty, is National President of 
the Women’s Auxiliary of 
NAPE. & 
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Wilson F. MacFarlane of Celanese's 
Engineering Staff is the Power Plant 
Superintendent. He devotes all his 
time to supervising the power plant 
and an important part of his pro- 
gram is educating his operators to 
be “experts in their work. Such ed- 
ucation has played a major role in 
helping him to establish an excellent 
safety and performance record ’ 





« « « « «€ « « « Major Equipment in Celanese’s Newark Power Plant » » » » » » » » 


— Four Combustion Engineering Co. Vertical Unit 

Steam Generators, 650 psig; will burn oil or pulverized 

coal; total capacity is 250,000 Ib of steam per hr 

— Ljungstrom Regenerative Air Preheaters and plate 

type air preheaters, Hagan Combustion Controls, on 

CE boilers 

— Two 165-hp Moore steam-driven and one 200-hp 

motor-driven feedwater pumps 

— Two 100,000 Ib/hr Elliott Deaerating Heaters 

— Hall Laboratories boiler water treatment services. 

Boiler water is checked every four hours for alkalinity, 

phosphate, silica, chlorides and total dissolved solids. 

Periodic checks are made on oxygen content 

— Four vertical and overhead heating tanks 

— Continuous blowdown system, which saves around 

$10,000 per year in recovery of waste heat 

— One Marley Cooling Tower beneath which are four 

reservoirs, each containing 170,000 gal of water; these 

contain circulating water for turbine condensers and 

storage for emergency fire protection 

— Wallace & Tiernan Chlorinator to discourage growth 

of algae in condensers (see page ?7?) ‘ 

— Four turbo-generators (2400 and 440 volts delivered): 
© 4285 kva, Westinghouse, 625 psi inlet, 150 psi 

extraction and condensing unit; exciter attached 


e 1875 kva, Allis-Chalmers, 150 psi inlet, straight 
condensing 

e 1563 kva, Allis-Chalmers, 600 psi inlet, 150 psi 
exhaust; non-condensing; exciter attached 

e 1250 kva, Allis-Chalmers, 150 psi inlet; jet con- 
denser 
— Hydraulic Service Pumps: Two Worthington Duplex 
Tandem Compound controlled at 2500 psig 
— Five air compressors, total capacity of 2325 cfm: 

¢ Fuller Rotary, 150-hp motor-driven, 2-stage, 840 
cfm 

@ Ingersol Rand, single-stage duplex, belt-driven by 
75 hp motor, 600 cfm 

® Worthington, single-stage, double-acting, steam- 
driven, 636 cfm 

¢ Fuller Rotary, 30-hp motor driven, two-stage, 150 
cfm for boiler instrument air, with excess to plant 

© Worthington, 5-hp, motor-driven, 100 cfm for 
stand-by 
— Steam-driven centrifugal pumps for heating system: 

© De Laval turbine and pump, 2500 gpm at 90 ft 
head 

© Dayton Dowd turbine and pump, 200 gpm at 90 
ft head 


— Switchgear and oil circuit breakers 


PLANT and POWER SERVICES ENGINEER 








NEW 





SOLUTIONS 


for your 





plant and power services 


problems 








Wrought iron conduit handles 
tricky cable installation 


Because they will encounter both corrosion and vibration — 
plus unusual thermal expansion forces — cables scheduled to run 
across a new bridge at West Hartford, Conn., had to be fully pro- 
tected by conduit which would hold up under these conditions. 

The 22,000 kv cables are heavy-transmission lead and neo- 
prene; conduit used to protect them is made from wrought iron. 


The 4-inch conduit emerges 
in three banks, four pipes 
wide, from a manhole on one 
side of the bridge. On the 
bridge, it forms two banks, six 
pipes wide and will be em- 
bedded in the concrete side- 
walk. On the other side, an- 
other manhole receives con- 
duit in three banks. The banks 
are anchored in both man- 
holes by concrete. 

Conduit was positioned by 
hand and joined with regular 
couplings into 288-ft runs. 
Stress relieving was done by 
heating the bends. 

The conduit was then 
welded to reinforcing rods to 
give it a solid mass. This bind- 
ing the conduit and grounding 
it to the lead sheathing in the 
manhole cut down electrolytic 
action that might be acceler- 
ated by separate pipe runs. 








Conduit on bridges fre- 
quently encounters both cor- 
rosion and vibration. Vibration 
tends to loosen a flaky corro- 
sion product from the surface 
of the metal. 

So the dense, adherent na- 
ture of the initial corrosion 
product which forms on 
wrought iron is an asset in 
conduit services, for the hard, 
well-bonded layer of oxide is 
hard to shake loose. 

Because the conduit will be 
embedded in concrete, thermal 
expansion was also a factor. 
The wrought iron’s rate of 
thermal expansion is nearly 
identical to that of concrete. 

(4-D wrought iron conduit 
ismanufactured by AM. 
Byers Company, Dept. P&PSE, 
Pittsburgh, Pa.) 

Circle 9020 inside back cover. 


Wrought iron conduit has almost the same rate of thermal expansion as 
concrete in which it will be embedded 
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Foamed silica stops lining failures 
in incinerator chimney 


When the refractory brick 
lining of the incinerator chim- 
ney failed at Silverstein’s 
Bakery, Ltd., of Toronto, the 
chimney walls began to over- 
heat and the company was 
faced with a hazardous prob- 
lem. 

The incinerator is used for 
disposing of inflammable re- 
fuse and sweepings from the 
plant. Temperature changes 
can be quite drastic, ranging 
from 1000°F at its base to 
lower temperatures farther up 





Cracked stack lining was re- 

moved through openings and 

new lining of foamed silica 
blocks installed 


the stack. Since feeding is not 
constant, temperatures can 
cycle from hot to cool several 
times a day. These conditions 
caused the refractory lining 
to crack and set up the haz- 
ardous condition. 

On the advice of chimney 
and incinerator contractors, 
it was decided to remove the 
damaged stack lining entirely 
and replace it with a lining 
of a foamed silica material. 

Due to the unusual charac- 
teristics of the material, it 
was possible to incorporate 
several unusual design fea- 
tures. With a coefficient of 
expansion of only .00000035, 
the problem of cracking due 
to “thermal shocking” was 
eliminated. The material can 





Large foamed silica blocks are 
utilized by jogging every other 
layer in alternate directions. 
Blocks provide lateral support 
and insure an air space around 
the lining 


cycle from —450°F to 1600°F 
with no ill effects. 

After the old lining had 
been removed, the new lining 
was installed in approximate- 
ly one working day. Due to 
the insulating qualities of the 
material, only 24-inch thick- 
ness was required, which 
meant the stack now had a 
larger cross-section area. 

Taking advantage of the 
material’s strength (200 Ibs/ 
sq in compressive strength) 
and light weight (12 Ibs/cu 
ft), the contractor was able to 
install the large 17” x 22” 
blocks so that every other 
course projected out into the 
chimney area to act as lateral 
support and also to insure an 
air space around the lining. 

Lining blocks were ce- 
mented on edge with a ce- 
ment which has the same 
characteristics as the foamed 
silica blocks. Since the mate- 
rial cuts easily, there was no 
difficulty fitting to the inside 
of the chimney. 

(Foamsil insulation is a 
product of Pittsburgh Corn- 
ing Corporation, Dept. 
P&PSE, One Gateway Cen- 
ter, Pittsburgh 22, Pa.) 


Circle 9021 inside back cover. 
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Discharge of processing 
wastes from a chemical plant 
into the lower Delaware Riv- 
er was recently solved by in- 
stallation of one of the long- 
est lengths of large diameter 
rubber pipe. 

The line was installed from 
an off-shore dredge which 
first scooped out a trench for 
it on the river bottom. Suc- 
cessive 50-ft flanged lengths 
were bolted together, using 
corrosion-resistant bolts and 
nuts. Flexibility of the line 
simplified the bolting opera- 
tions. The free end was just 
lifted out of the water, with- 
out disturbing the sections al- 
ready in place, and attached 
to the next length on the 
dredge. Then the dredge 
backed off one pipe length 
and dropped the newly-at- 
tached length in place. A 
heavy cast iron collar bolted 
to each rubber pipe anchored 
it to the bottom. 

The procedure was far sim- 
pler than underwater bolting 
or welding that would have 
been necessary with a metal 
pipe-line. An _ unprotected 
metal would have a relative- 
ly short life in the Delaware 
River at this point because of 


salt water corrosion, plus cor- 
rosion from the mineral acid 
wastes. 

Method of disposal was de- 
veloped by the chemical firm’s 
engineering department as a 
conservation measure. It pro- 
vides for rapid dispersal of 
wastes by discharging them 
into the faster moving river 
channel, rather than directly 
offshore in shallow tidewater. 

Although operated as an 
open-end 12-in diameter 
pump line, the rubber pipe is 
designed to withstand 100 psi. 
This strength is provided by 
a nylon and steel wire car- 
cass. A neoprene cover is 
used for protection against 
external damage, above or 
below water. Depending upon 
the tides, 50 to 80-ft of the 
line could be exposed to 
weathering and floating de- 
bris. The neoprene covered 
pipe-line is expected to last 
maintenance-free for the life- 
time of the present waste dis- 
posal facilities. 

(Condor flexible rubber 
pipe is development of Man- 
hattan Rubber Division, Ray- 
bestos-Manhattan, Inc., Dept. 
P&PSE, Passaic, N.J.) 


Circle 9022 inside back cover. 


Easy-to-install rubber pipe resists corrosion 





Workmen prepare to connect two sections of flexible rubber pipe. After 
lengths were bolted together, dredge backed off one length and dropped 
new section in place. Cast iron collars anchor pipe to the river bottom 








These are two of six substations that have tripled capacity and improved 
service continuity at Bryn Mawr Hospital 


Packaged substations give hospital 
continuous, economical service 


Six small units permit load switching, 
can be located close to load areas 


Ingenious use of six small 
packaged substations, instead 
of one or two large units, has 
improved continuity of serv- 
ice and afforded lower cost 
protection and better operat- 
ing economy in a recent ex- 
pansion of electrical distribu- 
tion facilities at Bryn Mawr 
Hospital, Bryn Mawr, Pa. 

The substations, which 
transform incoming high- 
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voltage power to distribution 
voltages, triple the hospital’s 
available power and will ac- 
commodate future expansion 
of the 66-year old institution. 

Units are completely pre- 
engineered load centers con- 
taining transformer, and pri- 
mary and secondary control 
and protection equipment. Be- 
cause they are packaged, a 
minimum of installation time 





COUNTER WEIGHT 
DIAPHRAGM 


SWITCH 


BIN-DICATOR® PAYS FOR ITSELF 
FIRST TIME IT PREVENTS BIN 
OVERFLOW, CONVEYOR CLOG, 
ELEVATOR CHOKE-UP, MACHINERY 


DAMAGE, REPAIR SHUT-DOWN 


If you handle bulk material you probably need Bin- 
Dicators. The nominal cost of this protection and auto- 
matic control makes it the lowest-cost modernization 
you can buy. Available with Explosion-Proof Switch. 


THE BIN-DICATOR CO. Merclos BOIS ct col 


13946-V2 Kercheval « Detroit 15, Mich. VAlley 2-6952 
WE SELL DIRECT * PHONE ORDERS COLLECT 


Circle 9023 inside back cover. 


IS YOUR 
INSTRUMENTS 
LITERATURE FILE 
INCOMPLETE 


A new bulletin on instruments is 
being offered. You'll find a re- 
view of this bulletin in the NEW 
LITERATURE section, starting on 
page 28. This bulletin is just 
one of some 50 selected pieces 
of plant and power services litera- 
ture reviewed in this issue. 
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is required and no special en- 
gineering is needed. 

Prior to the modernization, 
the hospital’s total incoming 
power capacity was 900 kva, 
of which 450 kva was in im- 
mediate need of replacement 
because of age. Also, the re- 
cent addition of a new wing, 
and general increased use of 
electrical power, made expan- 
sion and modernization of the 
electrical system mandatory. 

System now provides a to- 
tal of 1650 kva capacity —- 
ample for present needs and 
well into the future. When 
this becomes inadequate, ad- 
ditional substations can be 
added to the system to in- 
crease capacity to virtually 
any desired amount. 

Two pairs of packaged 
units, supplying lighting and 
power service, are located in- 
side and outside the main hos- 
pital building. Each pair con- 
sists of a 150 kva unit and a 
225 kva unit. Like units are 
connected by bus ties which 
permit transferring loads ei- 
ther way in case of a power 
failure on one unit. 

An outdoor 225 kva unit is 
located at the boiler house to 
supply it with lighting and 
power service. In an emer- 
gency, this unit can handle 
part of the hospital’s load. 

The sixth unit, a 225 kva 
substation, is located in the 
maternity building — supply- 
ing lighting and power serv- 
ices to this building. 

All indoor units incorporate 
ventilated dry-type_ trans- 
formers. Outdoor units em- 
ploy askarel-filled transform- 
ers. 

Use of several small units 
permits switching loads be- 
tween units, to assure that 
service is maintained in emer- 
gencies. Because_ smaller 
units carry smaller loads in- 
expensive molded-case break- 
ers were used for secondary 
protection. 

Units are placed close to 
load areas, allowing power 
delivery at higher voltages 
and correspondingly lower 
line losses. 

(“Tranfo Units” are devel- 
opment of I-T-E Circuit 
Breaker Company, Dept. 


P&PSE, 1900 Hamilton St., 


Philadelphia 30, Pa.) 


Circle 9025 inside back cover. 





NON-FEUID OIL 


REGISTERED 


FOR BETTER ATR TOOL OPERATION 


Manufactured in special grades for 
pneumatic tools, NON-FLUID OIL pro- 
vides trouble-free lubrication, while auto- 
matically protecting against rust and 
sticking. The “NR” Grades of NON- 
FLUID OIL absorb ever present moisture 
in compressed air into the lubricant, form- 
ing a stable emulsion. Thus, despite air 
moisture content, you are assured of per- 
fect lubrication and complete protection 
against rusting, gumming or sticking. 
Tool speeds will be increased from 10% 
to 30%. 


“NR” Grades use special low pour point 
base oils which permit FREE FROM 
FREEZING operation during coldest 


winter weather. 


Leading manufacturers of air tools use 
NON-FLUID OIL for initial run-in after 
assembly and recommend its continued 
use. If you are not using NON-FLUID 
OIL for your pneumatic tool lubrication 
we suggest you give it a trial. SEND FOR 
FREE TESTING SAMPLE AND BUL- 
LETIN 550. 


NEW YORK & NEW JERSEY 
LUBRICANT COMPANY 


292 Madison Ave., New York 17, N. Y. 
WORKS: NEWARK, N. J. 


WAREHOUSES 
Birmingham, Ala. Charlotte, N.C. Springfield, Mass. Providence, R.1. 
Atlanta, Ga. Greenville, S.C. Greensboro, N.C. St. Louis, Mo. 
Columbus, Ga. Chicago, Ill. Detroit, Mich. 
Also represented in principal industrial centers, including Pittsburgh, Pa., Cleveland 
and Cincinnati, Ohio. 
er ae OIL is not the name of a general class of lubricants, but is a specific 


manufacture. So-called grease imitations of NON-FLUID OIL often 
Prove dangerous and costly to use. 


Circle 9026 inside back cover. 





NEW. 
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for 
effective plant and power services 


operation 





Screw conveyor drives have optional 
trough end, motor mount 


Compact helical gear drive 
is designed especially for 
screw conveyor installations. 
Various drive assemblies can 
be furnished from stock — 
basic drive (reducer with 
drive shaft and seal housing) 
can be combined with stand- 
ard trough end as well as with 
a special motor mount offered 
by the manufacturer. 

Trough ends, available in 
eight sizes (6” to 20’) bolt to 
any standard trough. The all- 
steel, pre-drilled motor mount 
provides convenient method of 
mounting any NEMA foot- 
mounted motor within rated 
capacity of the reducer. 

Choice of seals (waste 
packing, felt seal, or lip seal, 
either leather or neoprene) is 
offered between conveyor and 


reducer, to suit the conveyed 
material. 

The drives are manufac- 
tured in six sizes, each with 
ratios of 4:1, 9:1, 14:1 and 
24:1 for all conveyors requir- 
ing 4% to 30 hp. 

Drive shafts are removable, 
by means of a quick snap ring 
arrangement; in many cases, 
they can be removed without 
disturbing reducer or screw. 

Tapered roller bearings ab- 
sorb thrust from the screw 
conveyor, thus_ eliminating 
need for thrust bearing on 
trough end. 

(Screw conveyor drives are 
products of The Falk Corpo- 
ration, Department 255, Box 
492, Dept. P&PSE, Milwaukee 
1, Wis.) 

Circle 9027 inside back cover. 


Six sizes each with four ratios 
are available 


Cleans clogged boilers 
and seals leaky ones 


Two newly developed com- 
pounds recondition heating 
systems — one by removing 
accumulated boiler rust and 
sludge, the other by sealing 
leaks without shutdowns. 

Test data indicate that the 
cleaning compound’s action is 
physical rather than chemical. 
It removes rust and sludge 
caused by corrosion and water 
impurities in old boilers and 
loosens core sand, oil and dirt 
common to new boilers. 


Cleaning and sealing compounds 
come in liquid and powder forms 


At the same time, it coats 
boiler walls to protect against 
further accumulations of im- 
purities. 

It vaporizes as it cleans, and 
gets through the entire heat- 
ing system to clean lines and 
heating units, too. 

The sealing compound 
works by finding its way to 
existing boiler leaks, sealing 
them immediately. 

It mixes readily with boiler 
water, and boiler pressure 
causes it to form a permanent 
bond that becomes an actual 
part of the boiler. The seal is 
not affected by expansion or 
contraction. 

Both products have been 
safety-tested. They are avail- 
able in liquid and powder 
forms. 


(More information on 
“Heat-Pep” Cleaner is avail- 
able from J. A. Sexauer Man- 
ufacturing Co., Dept. P&PSE, 
2503-05 Third Avenue, New 
York 51, N.Y.) 

Circle 9028 inside back cover. 


(“Heat-Pep” Sealing Com- 
pound is manufactured by 
J. A. Sexauer Manufacturing 
Company, Dept. P&PSE, 2503- 
05 Third Avenue, New York 
51, N.Y.) 

Circle 9029 inside back cover. 


Safety switch rated 
400 — 1200 amp 


Line of heavy-duty safety 
switches incorporates the 
quick-make, quick-break prin- 
ciple. They are rated from 400 
amp through 1200 amp and 
have a 100,000 amp interrupt- 
ing capacity when current- 
limiting fuses are inserted. 

Essentially, they are manu- 
ally operated circuit inter- 
rupters employing a circuit- 
breaker-type operating mech- 
anism in conjunction with 
fuses. The fuse holders are 
designed to accept. either 
standard NEC fuses or cur- 
rent-limiting fuses. 

Chief feature is “teaseproof” 
operation. The mechanism 
drives the contacts into posi- 
tion accurately in less than 
one cycle, thus assuring longer 
contact life, cleaner contacts, 
and more reliable perform- 
ance. 

Other features are visible 
blades, which afford maximum 
safety by eliminating any 
doubt as to whether the switch 
is on or off; lever handle ac- 
tion, which requires less that 
a 60° throw to operate the 
the interlock and switch mech- 
anism; deionizing arc quench- 
ers; and high-pressure fuse 
clips. 

Three different sized en- 
closures are available — one 
for 400a and 600a switches, 
another for 800a units, and a 
third for 1200a units. 

These enclosures feature 
knockouts on the bottom, top, 
sides, and back to meet any 
installation problem; a viod- 
able interlock; raintightness 
and unit pole construction. 

(QMQB Safety Switches are 
manufactured by Federal Pa- 
cific Electric Company, Dept. 
P&PSE, 40 Paris St., Newark 
1, New Jersey.) 

Circle 9030 inside back cover. 





For more information on items 
reported in the New Develop- 
ments section circle correspond- 
ing numbers on reader service 
card inside back cover. 
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Flow switch is 
easy to install 


Flow switch provides posi- 
tive indication of flow, loss of 
flow, or excessive flow of any 
liquid or gas through a pipe 
line. It will operate on a very 
low pressure differential and 
can be easily installed in any 
pipe line with ordinary tools. 

Designed for use in circulat- 
ing or by-pass systems with 
hydraulic, lubricating, cooling, 
ventilating and other supply 
lines, the switch can be ar- 
ranged to actuate a pilot light, 





For hydraulic, lubricating, cool- 
ing, ventilating lines 


horn or other visual or audible 
remote warning signal. With 
suitable relays, it can also be 
arranged to operate interlocks 
or other protective devices. 

Standard units — available 
from 1” to 3” pipe sizes — are 
red brass, and other sizes and 
materials can be provided for 
practically any application. 

They are _ hermetically 
sealed in glass and are explo- 
sion-proof and corrosion re- 
sistant. Magnetic snap action 
insures instant response with 
positive make and break. 

Standard circuit is normally 
closed in “no-flow” condition, 
but other circuit arrangements 
can be supplied on order. 
They are rated 0.5 amps re- 
sistive or inductive for 28v 
DC, or 10 watt load at 115 to 
230v AC. 

(Model FS-200M Flow 
Switch is product of The 
Gems Company, Inc., Dept. 
P&PSE, 85 Market Square, 
Newington, Conn.) 

Circle 9031 inside back cover. 
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Assures adequate 
air supply 
to boiler 


Compensating flue system 
has been developed to meet 
the requirement of any blast- 
fired gas furnace, boiler or 
other heating device for a 
minimum of 10 cu ft of air for 
each 1000 Btu of fuel burned. 

Since combustion equipment 
is frequently operated in 
closed locations with insuffi- 
cient air available, the burners 
may burn poorly and, in ex- 
treme cases, may even go out. 
With this system, all of the air 
required by the combustion 
system is replaced by new 
air entering a sleeve opening 
through the roof. 

Design of the fresh-air sleeve 
is such that it not only insu- 
lates the hot exhaust flue from 
contact with the roof but pro- 
vides partial preheat of fresh 
air coming into the boiler or 
furnace room. 

The system features twin 
dampers controlling flue and 
air inlet openings at the same 
time and by the same opera- 
tor. Dampers may be con- 
trolled by limit switches linked 
on the same control. This per- 
mits simultaneous opening and 
closing of both the flue outlet 
and air inlet. 

An optional limit switch 
may be installed on the damp- 
er lever to insure that the 
dampers are open _ before 
burners are ignited. 

The system permits safe 
operation without requiring 
wall openings, special duct- 
work, or open doors and win- 
dows. 

(Compensating Flue System 
is development of Eclipse En- 
gineering Company, Dept. 
P&PSE, Rockford, Il.) 

Circle 9032 inside back cover. 


Measure hydrocarbon 
impurities in gases 
to 0.1 ppm 


Completely _ self-contained, 
portable instrument gives 
rapid analysis of total organi- 
cally bonded carbons in at- 
mosphere or gases. 

Suitable as an atmospheric 
monitor for air pollution or 


lower explosive limits, the 
unit will also serve as a leak 
or impurity detector. 
Sensitivity of the instru- 
ment is better than u.1 parts 
per million for such organic 
carbon compounds as hydro- 
carbons, alcohols, ketones, 
etc. It is completely free of 
interference from back- 
grounds such as water vapor, 
oxygen, nitrogen, carbon di- 
oxide and rare gases. It may 





Response time is less than two 
seconds 


be adjusted from as low as 
0 to 1 ppm up to 0 to 10%. 

Response time is less than 
two seconds, 

This is how the instrument 
works: A metered flow of 
sample is fed into a hydrogen 
flame in an enclosed chamber. 
The flame ionizes combus- 
tibles in the sample to make 
changes in current flow of a 
surrounding electrical field. 

These changes are propor- 
tional to total carbon content 
of the sample. Results are 
read out on a meter or an 
attached milliamp or millivolt 
recorder. 

Housed in a suitcase-type 
enclosure of aluminum, the 
unit measures 18 x 13 x 8 
inches and weighs 47 lb fully 
equipped with batteries and 
air, hydrogen and standard- 
izing gas cylinders. 

Air supply, with normal 
operation, will last 18 hours; 
hydrogen supply and batteries 
have average service life of 
180 hours; and calibrating 
gases will last a year. 

(Model 213 Hydrocarbon 
Detector is product of Perkin- 
Elmer Corporation, Dept. P& 
PSE, Norwalk, Conn.) 

Circle 9033 inside back cover. 
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Protects hydraulic, 
air cylinders 


As protection against cor- 
rosive liquids, abrasive grits, 
dusts and sludges, plastic boot 
fits on reciprocating rods, such 
as those of existing hydraulic 
or air cylinders. Because the 
boot can be transparent, any 
oil leakage is trapped and 
made evident. 

Available in various shapes, 
sizes and colors, the boot 
affords minimum _ thickness 


for a given expansion. Often 
it fits the cylinder without 





This particular bellows has !-inch 
ID by 3-inch OD and expands 
freely to 6 inches 


cutting down the stroke. For 
example, with a film thickness 
of only 0.008 inches, it is 
practical to provide 13 convo- 
lutions in a space of less than 
% inches, including end con- 
nections. 

Materials of construction in- 
clude: vinyl film, vinyl-coated 
nylon fabric and polyethylene 
film. 

(P-F Plastic Film Boot is 
product of A. F. Gagne, Asso- 
ciates, Dept. P&PSE, 50 Wall 
St., Binghamton, N.Y.) 
Circle 9034 inside back cover. 
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Pre-fabricated distribution system 
features total’ safety 


Electrical distribution system including busways, 
motor control centers, switchboards and safety 
switches provides improved power transmission, 
efficiency, simplified design and complete 
safety to personnel 


IN A TYPICAL INSTALLATION, as the low voltage current 
flows from transformer, it is conveyed to service entrance 
equipment (3) through feeder-type bus. The service entrance 
is the main distribution center and is a compact factory- 
built, free-standing or wall-mounted steel enclosure, con- 
taining full circuit protection and metering equipment. From 
distribution center, power passes into plug-in type busway 
(1) for transmission to all parts of the system. Power is ef- 
ficiently taken from the bus through plug-in units (2) that 
may be located almost anywhere along the bar. These units 
are available as branch circuit units with many combinations 
of fuses, switches, air circuit breakers, motor controls, ca- 
pacitors, and transformers. Plug-in power accessibility has 
been brought down to working level via sub-distribution 
centers (4) and safety switches (5) 


In a newly designed, pre- 
engineered electrical distribu- 
tion system for industrial 
plants, commercial buildings 
and institutions, it is impos- 
sible to touch a live part any- 
where. 

This is due to its safety 
slide and retractable plug-in 
contact operation which is not 
limited to the busways but 
is carried throughout to bring 
same safety down to the 
working level in motor con- 
trol centers, switchboards, 
motor starters and enclosed 
switches. 

This three-step safety con- 
sists of: safety slide that cov- 
ers bus bars and which can- 
not be opened until plug-in 
unit is installed on busways; 
when plug-in is installed and 
safety slide is open, interlocks 
prevent removal of plug-in 
device; retractable stabs make 
contact with bus bars when 


“ 


handle is “on” and door to 
plug-in unit cannot be 
opened. Plug-in unit must be 
“off” to be attached or re- 
moved from bus bars. 

Standardized sub-distribu- 
tion centers receive a variety 
of plug-in units to make them 
perform the same electrical 
functions of several products 
used in conventional systems. 
For example: by altering the 
electrical components in the 
plug-in units, the center can 
perform the same functions as 
conventional motor control 
centers, switchboards, distri- 
bution panelboards and even, 
on occasion, service entrance 
equipment. 

Each standardized compo- 
nent permits stock delivery 
from warehouse. This concept 
of “shelf-engineering” elimi- 
nates costly, highly engi- 
neered products and systems 
and produces products which 


«FEATURES OF DISTRIBUTION SYSTEM 


. ° . 


© 00000604 jght-weight, compact busways are easily assembled (A) by plugging together 
standard sections. There are 12 power outlets in a 10-ft section of bus, and plug- 
in devices clamp easily (B) to energized bar with complete safety to personnel. 
Plug-in feature is carried throughout the system (C) to bring same safety down 


to working level in motor control centers, switchboards, motor starters and en- 
closed switches. This complete safety is dramatically demonstrated (D) as worker 
thrusts his hand into a plug which is installed on receptacle "live" with 220 volts. 
Flexible connectors (E) are used to join components in odd-shaped locations 
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are smaller and lighter. 

The busways have a duo- 
circuit arrangement combined 
with close bar spacing to give 
high momentary short-circuit 
strength and low impedance. 
All aluminum or copper con- 
ductors are fully insulated to 
eliminate power arcs. 

They feature one standard 
housing dimension for ratings 
through 1000 amp, 600v, in 
both feeder and plug-in types. 
Standard, straight lengths are 
five and ten feet. Straight 
connecting lengths are avail- 
able in 20, 25, 30, 35 and 40 
inch sections. The plug-in bus 
has 12 power outlets in a 10- 
ft section. 

Another feature is flexible 
connectors which allow the 
system to be installed in odd- 
shaped locations without the 
need for complex engineering 
drawings. In addition, a com- 
plete selection from stock of 
standardized dimensional rigid 
elbows, tees and crosses is 
available. 

The bus is available in rat- 
ings of 225, 400, 600, 800, 1000, 
1350, 1600, 2000, 3000, and 
4000 amps. Above 1000 amp 
capacity, it is furnished as 
factory-assemblies of stand- 
ard, matched-impedance, 
lower-ampere-rated units in 
single or multiple enclosures. 

Short-circuit ratings are 
50,000 rms amp for bus up to 
1000 amp; for higher capac- 
ity runs above 1000 amp, rat- 
ings range from 100,000 rms 
amp for 1350 amp to 200,000 
rms amp for 4000 amp. 

(Uni-Bus Masterguard sys- 
tem is development of Elec- 
tric Distribution Products, 
Inc., subsidiary of Worthing- 
ton Corporation, Dept. 
P&PSE, Allentown, Pa.) 
Circle 9035 inside back cover. 





Aids in starting 
diesel engines 


Pencil-like device, custom- 
made to screw into the com- 
bustion chambers of various 
makes of diesel engines, serves 
as a cold weather starting aid 
for diesel engines. 

To use the device, the op- 


Schematic (bottom) of starting 
device shows threaded metal 
sheath (A), heating element (B) 
protruding into pre-combustion 
chamber (C), and fuel being 
ejected from spray nozile (D) 


erator of the equipment push- 
es a button and holds it for 
three minutes. Power from a 
battery raises the surface 
temperature of the heating 
element to 1800-2000°F, there- 
by heating the fuel to permit 
easy ignition. 

The Inconel-tube sheath, 
which encases part of the 
heating element, resists scal- 
ing at the high temperatures, 
and embrittlement and attack 
by carbon deposits which may 
form in the pre-combustion 
chamber. 

(More information on the 
“Glow-Plug” may be obtained 
from General Electric Com- 
pany, Dept. P&PSE, Schenec- 
tady, N.Y.) 

Circle 9036 inside back cover. 


Self-curing zinc coating 
takes less time 
to be applied 


Savings in application time 
are possible for an inorganic 
zine coating because it cures 
itself to full hardness without 
the need of applying a sep- 
arate curing solution. 

It is applied over bare steel 
by brush, spray or roller, and 
a single coat, a few mils thick, 


gives complete protection to 
surfaces exposed to water, 
severe weather, salt spray and 
abrasion. 

The material bonds both 
physically and chemically to 
the steel. It may be used 
wherever galvanizing is suit- 
able. Unlike galvanizing, how- 
ever, it can be applied to 
equipment already erected. 

The coating sets hard and 
water-resistant in a few hours, 
and achieves maximum water 
resistance in several days. It 
is not affected by organic 
solvents. 

Containing no volatile, flam- 
mable or toxic materials, it 
may be safely used in interior, 
poorly ventilated areas. 

(“Zinkote” is manufactured 
by Amercoat Corporation, 
Dept. P&PSE, 4809 Firestone 
Blvd., South Gate, Calif.) 
Circle 9037 inside back cover. 


For cleaning cooling 
coil surfaces 
and air filters 


Chemical compound is de- 
signed for cleaning and re- 
storing cooling capacity of 
cooling coils and _ cleaning 
permanent filters in air condi- 
tioning installations. 

The material is a water- 
soluble blend of synthetic 
penetrants. When diluted with 
water, it provides a safe, odor- 
less solution. 

Easy to apply, the material 
in solution is sprayed on 
soiled surfaces and flushed off 


Material is sprayed on and 
rinsed off to clean coil and filter 
surfaces 


with water. A light film of the 
material applied after cleaning 
inhibits rust. It is harmless to 
paint and easily cleans access 


NEW DEVELOPMENTS 


doors, packaged units and 
blower fans. 

Since it is non-evaporating, 
odorless, non-toxic and non- 
flammable, it can be used as 
an adhesive instead of oil to 
treat permanent type filters. 

(“Metalene” is product of 
Lester Laboratories, Inc., Dept. 
P&PSE, PO Box 4897, Atlanta 
2, Ga.) 

Circle 9038 inside back cover. 


Heating, ventilating 
units are quiet 


Large-capacity heating and 
ventilating units feature quiet 
operation. 

The units are engineered 
specifically for applications 
such as auditoriums and of- 
fices where smooth, quiet op- 
eration is a necessity. 

The units are available in 
nine sizes for low static appli- 
cations (0” to 5%”), and seven 
sizes for high static applica- 
tions (3%4” to 144”) with ca- 
pacities ranging from 1250 
cfm to 15,000 cfm. 


Nine low static and seven high 
static models are available 


All models are equipped 
with a sound-absorbing ple- 
num section with the fan mo- 
tor internally mounted and 
are all available in horizon- 
tal, vertical or wall mounts. 

(“Seasonvent” is manufac- 
tured by McQuay, Inc., Dept. 
P&PSE, Minneapolis 19, 
Minnesota. ) 

Circle 9039 inside back cover. 
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NEW DEVELOPMENTS 


Offers complete line 
of aluminum fittings 


A complete line of aluminum fittings for schedules 10 and 40 
pipe incorporates an extra-length feature. This extra length gives 
more clearance for welding, simplifies alignment, allows for flang- 
ing without welding and permits a multiple choice of joint at 


every connection. 


Since aluminum is about one-third the weight of other com- 
monly used metals, its use reduces cost and weight of the sup- 


porting structure as well as 
providing corrosion resistance. 

Aluminum is non-sparking, 
and, in addition to corrosion- 
resistance properties, alumi- 
num pipe has a low friction 
factor. 

Joints may be butt-welded 
or socket-welded with align- 
ing connectors. Either serrated 
flanges or unions may be used 
where demountable joints are 
required, 

Serrations on the ID of both 
the union ferrule and the 
flange allow either pipe or fit- 
ting to be expanded directly 
into the union or flange insur- 
ing a tight joint without weld- 
ing. 

Other fittings includes tees, 
crosses, 45° and 90° elbows, 
caps, eccentric and concentric 
reducers, and stub ends. 

(Aluminum fittings are 
manufactured by Horace _ T. 
Potts Company, Speedline Di- 
vision, Dept. P&PSE, Erie 
Avenue and “D” St., Philadel- 
phia 34, Pa.) 

Circle 9040 inside back cover. 


Speed reducer 
mounts directly 
on shaft 


For direct mounting on the 
driven shaft, speed reducer 
comes in a range of sizes from 
¥% to 40 hp and in speeds from 
125 to 5 rpm. Two ratios are 
available — 15:1 and 24:1. 

A wide choice of mounting 
positions makes the _ unit 
adaptable in applications 
where limited space might 
present problems. The tie rod 
attaches to the front for con- 
venience and may be provided 
with an automatic overload 
release. 

Having a cast iron case, the 
reducer features hardened, 


precision-finished gears. The 
oil seal cap has been designed 
for quick, convenient replace- 
ment without a disassembly 
unit — a screw-driver being 
the only tool required. 


Units are offered in a range of 
sizes from '/4 to 40 hp 


Where the application re- 
quires reverse protection, a 
positive non-reverse backstop 
is available. Its location on 
the front side of the unit per- 
mits installation without dis- 
mounting the unit from the 
shaft. The backstop is easily 
removed and reversed when 
gear rotation in opposite di- 
rection is desired. 

(Shaftmount Syncrogear is 
manufactured by U. S. Elec- 
trical Motors Inc, Dept. 
P&PSE, Box 2058 Terminal 
Annex, Los Angeles 54, Calif.) 
Circle 9041 inside back cover. 


Portable lamp 
for explosive 
atmospheres 


Designed originally for 
maintenance and_ inspection 
work in potentially explosive 
areas of the aircraft industry, 


portable lamp handles as eas- 
ily as a flashlight. 

Featuring high-intensity il- 
lumination, the lamp uses a 
65,000 candlepower aircraft 
landing light. It provides 
shadow-free spots of approxi- 
mately 2500 foot-candles at 


Lamp uses powerful aircraft land- 
ing light 


three feet and 1500 foot-can- 
dles at five feet. Minimum 
lamp life is 100 hours. 

The unit — including 36- 
foot cord and transformer — 
is completely sealed in heavy, 
vulcanized neoprene rubber. 
This provides reliable per- 
formance in any weather con- 
dition and safeguards against 
sparks and shorts when used 
in explosive situations. 

(“Jetlite” is product of Bur- 
ton Manufacturing Company, 
Dept. P&PSE, 2520 Colorado 
Ave., Santa Monica, Calif.) 
Circle 9042 inside back cover. 


You can adjust pitch 
with micrometer setting 
on V-belt pulley 


A 3%” diameter variable 
pitch V-belt pulley has mi- 
crometer adjustment to set 
pitch to desired rpm required 
on driven pulley. It can be 
used with 3”, 4” and 56” top 
width V-belts. 

Each half of the pulley is 
directly fastened to the motor 
shaft which eliminates any 
parallel or angular misalign- 
ment between halves. 

The adjustment is made by 
turning a socket cap screw 
on the end of the hub after 
loosening one half of the var- 
iable from the shaft. The ad- 


justing half moves parallel 
with the shaft, and once a 
setting is reached, the fasten- 
ing set-screw is_ tightened, 
thereby again securing the 
variable half to the shaft. 
This method of adjustment 
is more positive. The variable 
is truer running and always in 
perfect balance regardless of 
the opening between halves. 


Design eliminates parallel or an- 
gular misalignment 


Maximum side wobble of 
groove is 0.005” (total indica- 
tor reading). The pulley is 
available in 1%” to 5%” bore 
sizes. 

(Variable Pitch V-belt pul- 
ley is product of Congress 
Drives Division, Tann Corpo- 
ration, Dept. P&PSE, 3750 
East Outer Drive, Detroit 34, 
Michigan.) 

Circle 9043 inside back cover. 
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Stainless steel paint has very good brushing and covering properties 


Paint on stainless steel 


to protect iron surfaces 


Designed to be used on exposed steel and aged galvanized 
iron, a multi-pigment stainless-steel paint will reduce mainte- 


nance costs considerably. 


Developed in cooperation with a large power company, the 
paint contains mixtures of stainless-steel flakes (18% Cr, 8% 
Ni) and non-metallic pigments in an oil alkyd vehicle. It has 
successfully passed eight years of extensive laboratory and field 


tests for corrosion-resistant 
ability. 

Durable in these corrosive 
atmospheres, the paint has a 
life expectancy of at least 12 
years. Its very smooth sur- 
face sheds dirt to retain 
freshness after years of ex- 
posure. 


Other features include: 


JANUARY 1960 





good brushing, hiding and 
package-stability properties, 
and minimum chalking. 

(No. 13448 stainless-steel 
paint is product of Vita- 
Var Corporation, Dept. P& 
PSE, 10 Commerce Court, 
Newark 2, N.J.) 

Circle 9044 inside back cover. 


Controls electrically 
from air signal 


Providing step control of 
electric-heat unit ventilators, 
fan systems, pumps and re- 
frigeration equipment, pres- 
sure-electric switch consists 
of a pneumatic motor which 
actuates a series of electric 
switches in response to a 
pneumatic signal. 

The switch can be used to 
provide sequence operation of 
electrical equipment. For ex- 
ample, on unit ventilators 


having electric-resistance 
heating elements, it can be 
adapted so that each element 
is energized in sequence in 





Switch can be used to provide 
sequence operation of electricai 
equipment 


response to changing air sig- 
nals passed by a pneumatic 
thermostat. The result is 
smooth, gradual control of 
heat output. 

Normal supply pressure of 
the device is 15 psi; maximum 
is 25 psi. Air connections are 
ye” NPT. 

Switches are rated at 20 
amps at 125, 250 and 460v AC, 
1 hp at 115v AC, and 2 hp at 
230v AC. 

Maximum ambient temper- 
ature is 160°F. Dimensions 
are 8” wide, 12” high, and 4” 
deep. 

(MS Switch is product of 
The Powers Regulator Com- 
pany, Dept. P&PSE, 3434 
Oakton St., Skokie, IIl.) 
Circle 9045 inside back cover. 
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Simplifies scheduling 
maintenance, inventory 


Can be attached to wall, or 
used on desk 


Containing material for 
planning a graphic visual con- 
trol, a planning kit gives many 
suggestions for picturing facts 
graphically in scheduling 
inventory, maintenance and 
other jobs. 

A collection of 25 tested 
ideas for tailoring a system to 
individual requirements is in- 
cluded. Each idea is illustrated 
with suggested applications. 

Also included is a 24-page 
booklet wich serves as manual 
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Kit tells how to set up schedules 
on master board 


and catalog. Over 100 illus- 
trations are used to help ex- 
plain the system and to pic- 
ture some typical uses. 

A plan sheet is furnished for 
plotting a system on paper. 
The 17” by 22” sheet is a re- 
duced diagram with column 
alignment of a standard visual 
control panel. 

The panel itself is made of 
aluminum and may be hung 
on the wall, propped on a desk 
or anchored on a_ swinging 
panel wall bracket with other 
units. Standard boards are 
38 42” wide by 24” high and 
weigh 9 lb. 

Information is written or 
typed on cards which are 
posted by anchoring their four 
corners on the metal board. 
They snap in and flip out with 
finger-tip control. 

(Planning Kit for Board- 
master system is product of 
Graphic Systems, Dept. P&- 
PSE, 55 West 42nd St., New 
York 36, N.Y.) 

Circle 9046 inside back cover. 
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LITERATURE 


for 


effective plant and power services 


operation 


Electric generating 
plant catalog 
Over 45 basic models of 
gasoline and Diesel engine- 
driven generator sets are listed 
in 2-color folder. 

Each series of plants is de- 
scribed in detail, with specifi- 
cations for both engine and 
generator given. A chart of 
representative models within 
each specific series outlines 
such details as capacity of the 
plant, model number, voltage, 
starting method, dimensions 
and weight. 

Ranging up to 170,000 watts 
(gasoline) and 230,000 watts 
(Diesel), these plants are rec- 
ommended for standby service 
in hospitals and _ industries 
where essential electrical re- 
quirements are substantial. 

(Catalog F-146 is available 
from D. W. Onan & Sons, Inc., 
Dept. P&PSE, 2515 University 
Avenue, S.E., Minneapolis 14, 
Minnesota. ) 

Circle 9047 inside back cover. 


Control transformer 
bulletin 


Control transformer bulle- 
tin features quick reference 
chart that shows percent of 
rated load and percent of sec- 
ondary voltage drop for con- 
trol transformers used for in- 
termittent or duty-cycle ap- 
plications. 

Total of 420 calculations is 
listed including duty cycles in 
one-minute intervals both 
“off” and “on” up to 15 min- 
utes for cach time cycle. 

Detailed information covers 
construction of three designs, 
open core construction with 
leads, end-bell-enclosed types, 
and enclosed types for direct 
conduit connections. 

(Bulletin 14-BL01 is issued 
by Acme Electric Corp., Dept. 
P&PSE, Cuba, New York.) 
Circle 9048 inside back cover. 


Electrical contacts 


Materials, properties, forms 
and uses of electrical contacts 
are described in 4-page con- 
densed catalog. 

Discussed in the folder are 
contacts manufactured from 
fine silver, coin silver, palladi- 
um, gold, platinum and many 
powdered metal compositions. 

(Catalog 601 is available 
from Gibson Electric Co., 
Dept. P&PSE, Box 691, Del- 
mont, Pennsylvania.) 

Circle 9049 inside back cover. 


Tube fittings 
finder 


Selecting proper fittings for 
various service and installa- 
tion requirements is subject 
of four-page bulletin. 

Includes shape charts for 
six types of industrial tube 
fittings and illustrations of 
tube-working tools. 

(Bulletin 4306B1 from Park- 
er Fittings & Hose Division, 
Parker-Hannifin Corp., Dept. 
P&PSE, 17325 Euclid Avenue, 
Cleveland 12, Ohio.) 

Circle 9050 inside back cover. 


Fully explains heavy-duty 
air compressor 


A stationary air compressor 
built for continuous, heavy 
duty service for pressures to 
125 psi with piston displace- 
ments from 468 to 974 cfm is 
described in 24-page bulletin. 

Specifications, diagrams, 
cross section drawings, in- 
stallation photographs and 
other pertinent information 
are given. 

(Bulletin A-62 is issued by 
Joy Manufacturing Co., Dept. 
P&PSE, Oliver Bldg., Pitts- 
burgh 22, Pa.) 

Circle 9051 inside back cover. 


Reviews of books and 
industrial bulletins 


describing equipment, 


supplies, services 


Helical gear 
speed reducers 


Helical-gear speed-reducers 
catalog gives detailed selec- 
tion data on 20 reducer sizes 
in double, triple and quad- 
ruple reductions. 

Horsepower and torque rat- 
ings, dimensions, overhung 
load for high and low speed 
shafts, and mounting arrange- 
ments are given along with a 
resume of construction fea- 
tures, 

The 20-page publication al- 
so contains selection informa- 
tion on motor couplings and 
geared flexible couplings for 
the helical gear speed reduc- 
ers. 

(Book 2751 is issued by 
Link-Belt Company, Dept. 
P&PSE, Prudential Plaza, 
Chicago 1, IIL) 

Circle 9052 inside back cover. 


Level transmitters 


Four-page specification 
sheet carries information on 
pneumatic force-balance 
transmitters for measurement 
of level over range spans of 1 
inch H,O to 2000 inch H,O. 

(Specification P31-1 is avail- 
able from Bailey Meter Co., 
Dept. P&PSE, 1050 Ivanhoe 
Road, Cleveland 10, Ohio.) 
Circle 9053 inside back cover. 


Pre-engineered 
belt conveyor 


Pre-engineered _ sectional 
belt conveyor is featured in 
bulletin. Technical data, pre- 
engineering advantages and 
an exploded view of the belt 
conveyor are included. 

(Bulletin 458 is available 
from Stephens-Adamson Mfg. 
Co., Dept. P&PSE, Ridgeway 
Avenue, Aurora, II.) 

Circle 9054 inside back cover. 


Spectrometer leak 
detector 


High accuracy detector lo- 
cates leaks in vacuum and 
pressure systems..Twelve-page 
bulletin features. operating 
principles, installation and 
consultation services. 

(Bulletin GEZ-2939 is issued 
by General Electric Corp., 
Dept. P&PSE, Schenectady 5, 
New York.) 

Circle 9055 inside back cover. 


Boiler water gages 
and valves 


Gages for wsp up to 3000 
psi feature a different concept 
in high pressure gage design. 

Principles of light refraction 
are employed. Water level 
shows black similar to reflex 
gages; the steam area shows 
clearly as a line of brilliantly 
lighted bull’s-eyes. 

Chambers and covers are 
machined from carbon steel 
and are said to be rustproof; 
glasses are of high-grade 
borosilicate, heat treated and 
tempered. 

(Data Unit No. 358 is issued 
by Jerguson Gage & Valve 
Co., Dept. P&PSE, 80 Adams 
Street, Burlington, Mass.) 
Circle 9056 inside back cover. 


Liquid seals out water — 
prevents corrosion 


A liquid that prevents mois- 
ture damage and corrosion on 
electrical and _ electronic 
equipment is subject of 6-page 
bulletin. 

Called CRC 2-26, the liquid 
corrosion inhibitor is said to 
extend operational life, elim- 
inating costly downtime and 
reducing repair costs. 

Folder includes explanation 
on how the liquid works, its 
benefits, advantages and ap- 
plications, factual case _his- 
tories and details on its physi- 
cal specifications. 

(CRC 2-26 folder is avail- 
able from Corrosion Reaction 
Consultants, Inc., Dept. P&- 
PSE, 116 Chestnut Street, 
Philadelphia 6, Pa.) 

Circle 9057 inside back cover. 
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Plastic pipe technology 
— 16 pages of facts 


Types of plastics used in 
piping systems are discussed 
in 16-page engineering catalog. 

Other data given include: 
methods of coupling pipe to 
plastic valves, plastic pipe 
standards, installation prac- 
tices, working pressures and 
temperatures for plastic 
valves, and corrosion effects 
of 280 chemicals on five differ- 
ent plastics. 

Booklet also contains chem- 
ical resistance and physical 
properties charts. 

(Catalog No. 159 is available 
from Chemtrol, Dept. P&PSE, 
10872 Stanford, Lynwood, 
California. ) 

Circle 9058 inside back cover. 


Socket screws — 
all kinds shown 


Eight-page bulletin de- 
scribes complete line of stand- 
ard socket screw products. 

The literature covers socket- 
head cap screws, set screws, 
button heads, flat heads, 
shoulder screws and socket 
screw keys, as well as preci- 
sion dowel pins, pressure plugs 
and square-head set screws. 

(Form 2338 is issued by 
Standard Pressed Steel Co., 
Industrial Fastener Division, 
Dept. P&PSE, Box 341, Jen- 
kintown, Pa.) 

Circle 9059 inside back cover. 


The things vacuum 
equipment can do 


Four-page folder describes 
how vacuum equipment is 
used to reclaim, process and 
convey scores of materials. 

It tells about such applica- 
tions as pneumatic conveying, 
cleaning boiler tubes, and re- 
moving used coolant from ma- 
chine pumps. Both standard 
and special models are dis- 
cussed and illustrated. 

(“Invincible Vacuum Equip- 
ment” folder is available from 
Invincible Vacuum Cleaner 
Mfg. Co., Dept. P&PSE, Dover, 
Ohio.) 

Circle 9060 inside back cover. 
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Variable transmission 
has constant hp output 


Two-page catalog includes 
engineering data and complete 
specifications on a_ variable 
speed transmission with ratios 
3:1 to 9:1 and basically con- 
stant horsepower output. 

The design is built around 
a patented belt which is a 
timing belt on the outside and 
a V-belt on the inside. 

(19000 Transmission bulletin 
is issued by Western Manu- 
facturing Company, Dept. 
P&PSE, 3400 Scotten Ave., 
Detroit 10, Mich.) 

Circle 9061 inside back cover. 


Power supplies 
in full range 


Complete range of AC and 
DC power supplies is de- 
scribed in four-page bulletin. 
Supplies are designed to regu- 
late voltage, current, or power 
for industrial processes. 

Systems are designed to 
handle input to 15kv, single- 
phase or three-phase, 25-60 
cycle. Output ratings are to 
100,000 amps, single-, two- or 
three-phase or direct current. 

(Bulletin 1000 is issued by 
Hevi-Duty Electric Co., Dept. 
P&PSE, Milwaukee 1, Wis.) 
Circle 9062 inside back cover. 


Thermocouple catalog 


Thermocouples and thermo- 
couple components and acces- 
sories are described in 52- 
page catalog. 

Standard assemblies in pro- 
tecting tubes and wells for 
general applications; special- 
ized thermocouples and as- 
semblies for laboratory and 
industrial applications; and an 
extensive line of bare and in- 
sulated thermocouple wires, 
replacement elements, ceram- 
ic insulators, metal and ce- 
ramic protecting tubes, wells, 
terminal heads and extension 
leadwires are covered. 

(Catalog EN-S2 is issued by 
Leeds & Northrup Co., Dept. 
P&PSE, 4934 Stenton Ave- 
nue, Philadelphia 44, Pa.) 
Circle 9063 inside back cover. 


Shows self-cleaning 
pipeline strainer 


Self-cleaning pipeline strain- 
ers, installed in the pipeline 
ahead of the equipment, pro- 
tect the working parts of tem- 
perature and pressure regula- 
tors, steam traps, pumps, me- 
ters, burners, compressed air 
equipment, hydraulic systems, 
lubricators and nozzles. 

Features of the strainer 
illustrated in 2-page bulletin 
include high strength con- 
struction of the bronze bodies, 
long tapered screen socket, 
and built sediment collection 
chamber integral with cap. 

(Bulletin 1210-1 is available 
from Sarco Company, Dept. 
P&PSE, 635 Madison Avenue, 
New York, N. Y.) 

Circle 9064 inside back cover. 


Relays, thermostats 
and thermoregulators 


Mercury-in-glass fixed con- 
tact thermostats, adjustable 
thermoregulators and mag- 
netic relays for laboratory, 
industrial, marine and agri- 
cultural applications are sub- 
ject of two-page bulletin. 

Fully illustrated, the cata- 
log shows many different 
models. 

(Bulletin T-5 is issued by 
Precision Thermometer & In- 
strument Co., Dept. P&PSE, 
1434 Brandywine Street, Phil- 
adelphia 30, Pa.) 

Circle 9065 inside back cover. 


Process alarm system 
is fail-safe 


Unique fail-safe annuncia- 
tor which differentiates im- 
mediately between its own 
component failure and an 
alarm in the systems being 
protected is illustrated and de- 
scribed in four-page bulletin. 

Design utilizes two lamps 
per annunciator point, one to 
signal field abnormality and 
one to signal annunciator 
component failure. 

(Bulletin 108 is issued by 
Panellit, Inc., Dept. P&PSE, 
7401 N. Hamlin Avenue, 
Skokie, IIL.) 

Circle 9066 inside back cover. 


NEW LITERATURE 


Pumps for underground 
or surface discharge 


Complete and detailed in- 
formation on propeller and 
mixed-flow pumps for above- 
or below-ground discharge is 
contained in six-page bulletin. 

Cut-away drawings, instal- 
lation sketches and measure- 
ments, delivery and perform- 
ance tables are presented in 
addition to information on all 
uses and applications. 

(Bulletin No. 350 is avail- 
able from Layne & Bowler, 
Inc., Dept. P&PSE, Memphis 
8, Tennessee.) 

Circle 9067 inside back cover. 


Small basic switches 


Four main groups of small 
basic switches along with aux- 
iliary actuators and assemblies 
for each group are described 
and illustrated in 20-page 
catalog. 

Type “V3” postage-stamp- 
sized switches for high capac- 
ity and long life; type “TB” 
2-circuit switches for com- 
pact control of two or four 
isolated circuits; type ISXI 
sub-subminiature switch; and 
type “SM” subminiature 
switches are the groups de- 
scribed. 

Catalog contains details on 
almost 100 switches, actuators 
and assemblies. 

(Catalog 63 is available 
from Micro Switch, Division 
of Minneapolis-H one y well 
Regulator Co., Dept. P&PSE, 
Freeport, Ill.) 

Circle 9068 inside back cover. 


Two-pass boiler 


Bulletin describes 2-pass 
unit for heating and power, 
featuring wet-back construc- 
tion, safe updraft gas passages, 
ease of maintenance, large fur- 
nace volume and high thermal 
efficiency. 

Bulletin includes design de- 
tails, specifications and range 
of sizes in the series. 

(Bulletin B-3232 may be 
obtained from Titusville Iron 
Works, Dept. P&PSE, Titus- 
ville, Pennsylvania.) 

Circle 9069 inside back cover. 





NEW LITERATURE 


Meter-relay shows 
signal level 


New type of meter-relay 
shows the signal level even 
while control circuits are en- 
ergized. 

Four-page bulletin shows 
circuit stages involved in op- 
eration of the new design. The 
device uses booster coils to 
insure reliable control action. 
Instantaneous reset simplifies 
circuitry and eliminates a 
number of associated compo- 
nents formerly necessary. 

(“The Picture Story of the 
CRMR,” Bulletin S-2 is issued 
by Assembly Products, Inc., 
Chesterland, Ohio.) 

Circle 9070 inside back cover. 


Describes ‘‘tailor-made’’ 
gas sampling systems 


Because no single gas sam- 
pling system can handle all 
gas analysis applications, a 
packaged method of sampling 
system selection has been de- 
veloped. 

Complete information § on 
the systems is contained in 
eight-page bulletin that gives 
a step-by-step procedure for 
selecting the components of a 
specific sampling system and 
lists typical systems for spe- 
cific applications. 

(Publication 59-B651 is is- 
sued by The Hays Corpora- 
tion, Dept. P&PSE, Michigan 
City, Ind.) 

Circle 9071 inside back cover. 


Explains electronic 
liquid level control 


Fully transistorized, elec- 
tronic amplifier relay for liq- 
uid level control is subject of 
four-page illustrated folder. 

The device is described as 
giving low cost, high precision 
level control for any electri- 
cally conductive liquid with a 
resistance below 25,000 ohms. 

(Specification $1017-1 is is- 
sued by Minneapolis-Honey- 
well Regulator Company, In- 
dustrial Division, Dept. P&PSE, 
Wayne and Windrim Avenues, 
Philadelphia 44, Pa.) 

Circle 9072 inside back cover. 


Mercury vapor lamps 
that are safe 


Line of mercury’ vapor 
lamps for areas where explo- 
sion-proof equipment is a 
“must” is subject of eight- 
page bulletin. 

In addition, the fixture pro- 
vides 2% times as much light 
as normal. They are available 
with 250-watt lamps of clear 
or color-corrected type and 
with 400-watt lamps either 
clear, color-corrected or sil- 
ver-white. 

A wide choice of mountings, 
reflectors, globes and guards 
are available. 

(Bulletin 303 is issued by 
Appleton Electric Company, 
Dept. P&PSE, 1701 Wellington 
Ave., Chicago 13, III.) 

Circle 9073 inside back cover. 


How to break in 
equipment 


Using drawings, photo- 
graphs, type and color, four- 
page bulletin tells what occurs 
internally in motors and ma- 
chinery being “broken in” and 
cites 10 reasons why colloidal 
graphite and molybdenum 
disulfide lubricants are super- 
ior in such operations. 

(Bulletin 421 is issued by 
Acheson Colloids Company, 
Dept. P&PSE, Port Huron, 
Mich.) 

Circle 9074 inside back cover. 


Centralize power 
distribution 


Six-page brochure covers 
complete line of shallow-depth 
switchboards through 2000 
amps which are designed to 
aid industrial and contractor 
engineers in centralizing their 
power distribution. 

The bulletin shows - how 
only eight basic sections can 
be combined to meet hundreds 
of individual switchboard ap- 
plications. 

(Bulletin 2015 is issued by 
Federal Pacific Electric Com- 
pany, Dept. P&PSE, 50 Paris 
St., Newark 1, N.J.) 

Circle 9075 inside back cover. 


Groups relamping 
program 


Group relamping plan book- 
let describes how money and 
time can be saved to users of 
large quantities of fluorescent 
lamps. Sample _ calculations 
help the user calculate his 
own relamping schedule. 

(Booklet A-6832 is issued 
by Westinghouse Lamp Divi- 
sion, Dept. P&PSE, Box 388, 
Bloomfield, N.J.) 

Circle 9076 inside back cover. 


Fault current 
data report 


Overload and fault current 
limitations of bare aluminum 
conductors are discussed in 
graphically illustrated report. 

Graphs show maximum al- 
lowable time for various high 
value emergency or short cir- 
cuit currents in transmission 
or distribution lines. 

The report gives necessary 
data to determine fuse selec- 
tion, or circuit breaker or re- 
lay settings, for various con- 
ductor sizes and applications. 

(Section 7 “Overload and 
Fault Current Limitations of 
Bare Aluminum Conductors” 
is issued by Alcoa Sales Of- 
fice, Dept. P&PSE, 1501 Alcoa 
Bldg., Pittsburgh 19, Pa.) 
Circle 9077 inside back cover. 


All about window 
corrosion control 


Corrosion of plant window 
facilities — and how to combat 
it — is subject of public serv- 
ice brochure. 

The publication contains 
new information about an al- 
loy bonding of zinc to steel 
that assures protection against 
corrosion without the neces- 
sity of painting. 

The galvanizing protection is 
self-healing. Pin holes and 
scratches in the surface are 
automatically filled by the 
sacrificial action of the heavy 
zine coating. 

(Brochure AR-1 is issued 
by Fenestra, Inc., Dept. P&- 
PSE, 2250 East Grand Blvd., 
Detroit 11, Mich.) 

Circle 9078 inside back cover. 


Adjustable-speed 
drives 


Performance and application 
data on adjustable speed 
drives from % through 4 
horsepower is covered in 
twelve-page, two-color book- 
let. 

Illustrated with photos and 
cartoon drawings, the booklet 
gives condensed specifications, 
dimensions, and includes a 
gearmotor selection table. 

(Bulletin D-2507 is issued 
by Reliance Electric and En- 
gineering Co., Dept. P&PSE, 
24701 Euclid Avenue, Cleve- 
land 17, Ohio.) 

Circle 9079 inside back cover. 


For treatment 
of wastes 


For users of horizontal flow 
gravity separation equipment, 
4-page bulletin describes 
clarifiers and thickeners, wa- 
ter and liquid treatment units. 

Design features such as sub- 
merged orifice plate water 
collection system, heavy-duty 
box-truss scrapers, protecta- 
trol overload recorder and 
hydraulic lifter for sludge 
scrapers are included. 

(Bulletin WC-123 is issued 
by Graver Water Condition- 
ing Co., Dept. P&PSE, 216 
West 14th Street, New York 
tu. &) 

Circle 9080 inside back cover. 


Data processing 
equipment 


Profusely illustrated bul- 
letin describes data processing 
equipment in use, including 
digital data processing and 
analog and digital computing 
systems. 

Types of inputs, input 
switching, output devices and 
modes of operation for appli- 
cations in electric power, pe- 
trochemical, aeronautics, agri- 
culture and other fields. 

(Technical Publication N-07 
(1) is issued by Leeds & 
Northrup Co., Dept. P&PSE, 
4934 Stenton Avenue, Phila- 
delphia 44, Pa.) 

Circle 9081 inside back cover. 


PLANT and POWER SERVICES ENGINEER 









Drive out 


FOUL AIR 


[Prat Power Services nomograph 44 


Engineer 


Blow in —— 





FRESH AIR 


with Pen Type A Estimating cork insulation thickness 
entilator 


heen aii tiliian ‘om to prevent condensation 


fort for workers... get greater 
efficiency. 

Drive out dangerous fumes, 
gases, stagnant or hot air from 
boilers, cable manholes, tanks, Data by 
vats and other confined places. MUNDET CORK CORPORATION 


Supply fresh air continuously. Nomograph by 


Send now for further informa- PUTMAN PUBLISHING STAFF 
tion. Coppus Engineering Cor- 
poration, 181 Park Avenue, 
Worcester 2, Mass. 


Q@MANHOLES made safe for 
workers’ entrance within mi h 
4 Where plant processes create a high zs Ss 
BOILER AND TANK INTERIORS oh 5 $ 3 
cooled by Coppus. Fresh air supplied relative humidity, plant walls and ceil- we 8 8 ° 8 ? 
continuously. ings often “sweat” in cold weather. In 
order to prevent such condensation 
without dehumidifying, it is necessary 
to cut heat loss through the walls and / 
roofs involved. / 
: ‘ Highest RH(% 
This nomograph is designed to show — / ' : 3 
a . a oOo 
how much cork insulation is required, aa 
3 
/ 


















Room Temp- dry bulb (°F) 
/ 





under specific conditions, to eliminate 
condensation. It considers moisture 
content of the air, temperature differ- 
ence and thermal conductivity of walls 
and ceilings. 





@ 
© 9° 
° 


FILE 











CUT HERE AND 


Typical Example % 

YOU In one plant operation with room 
temperature of about 80°F, relative 
humidity rises to 75%. Lowest outdoor 

C AN winter temperature is 0°F. Plant roof o 
is 2” pine, some sections of the wall 

are sheet steel, and others 6” concrete. 


eo > & w& 282 
How much cork insulation is required FEE heat as \\\ 
to prevent condensation? 
Align room temperature with rela- ee ee Re = 


tive humidity to point on reference 4 
20 DOLLARS || ==etseaeoee 5 











Oils 











temperature difference (80-0) or 80 ol 
F. ee: 
BY This produces relative heat loss fig- goed Ve 
HAVING A NOMOGRAPH IN ure of 0.15 on the left side of heat loss Inches cork ineuletion 
scale. Follow the guideline through / 
e the modulus to the ring side of the 
Plant and Power Services scale to 0.15. Align this point with the % 
wall or roof description at right. : 
F ineer It will be seen that the pine roof e 
ng and 6” concrete walls can be ade- = 
quately insulated with 1% inches of i 
2 end ibe og Foe trary ape Ag er = cork. Sheet steel sections call for more ., 
nomographs design simplify ca ions : ee “ 7 
nai te efficient plant and power services. If you than this — probably 1%” or 2” of ~ 
have such a nomograph that has been helpful to you in cork, % > 
your work — and it has not been published before — : @ 
send it to: > 
Data Editor o 
PLANT and POWER SERVICES ENGINEER 
111 E. Delaware Place 
Chicago 11, Illinois 
January, 1960 














JANUARY 1960 3 | 





PHOTO NEWS 





4 

INDOOR MOTOR OUTDOORS has been success- 
fully tested by Westinghouse engineers. Insulation 
advances have enabled the 500-hp induction mo- 
tor to be operated through two complete winters. 
So far, no difficulty has been encountered, and 
Westinghouse plans to continue to operate the 
motor for an indefinite time. 










COMPACT DESIGN allows close, side-by-side installation 
and low silhouette with these 2500-hp motors driving boiler 
feed pumps at Plant #6 of Northern States Power Com- 
pany, High Bridge Station, St. Paul, Minn. The motors de- 
veloped by Electric Machinery Mfg. Co. of Minneapolis also 
feature quiet operation and straight-up ventilation. 
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PACKAGED REFRIGERATION _ units 
were developed by Carrier Corporation 
to remove heat from closely integrated 
banks of electronic tubes and tiny elec- 
trical switches in radar towers. The 15- 
ton air-cooled units work equally as well 
in the tropics as in salt water or artic 
regions. 


aL 
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TALL PROBLEM was successfully handled by a Hiller Air- 
craft helicopter when a steel band at top of chimney 
snapped into three pieces. Two of the pieces fell to the 
ground, but the third hung perilously on the rim of the 170- 
ft power plant chimney, belonging to Charmin Paper Prod- 
ucts Co., Green Bay, Wis. Since there was no other quick 
way to reach the top, a helicopter was pressed into service. 
The pilot lassoed the 75-lb piece and brought it down in 10 
minutes, allowing the plant to remain in full operation. 


JANUARY 1960 


S 
COAL-TAR ENAMEL COATING was 
centrifugally applied to the inside of 
this section of 13-ft pipe. The pipe, 
when installed, will carry 50 million gal- 
lons of water per hour into the turbines 
of Southern California Edison's new 
Mammoth Pool station. The centrifugal 
casting method applied the Koppers 
Co. coating on a 30-ft section of pipe 
in just 2/2 minutes. 
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NEW LITERATURE 


Compressed air 
fundamentals 


Designed to help anyone in 
the selection of a small pack- 
aged air compressor, 16-page 
booklet also basically de- 
scribes compressed air, how it 
is compressed, single- and 
two-stage compressors, piston 
displacement, actual delivery, 
unloading of compressors, reg- 
ulation and types of controls 
used, 

Other material included is 
information on compressor 
oils, pipe sizes, wire sizes and 
terminology. 

(Form 1548 is issued by In- 
gersoll-Rand Company, Dept. 
P&PSE, 11 Broadway, New 
York 4, New York.) 

Circle 9083 inside back cover. 


Ductile iron regulators 
are available 


Four-page bulletin is a con- 
densed catalog, fully illustrat- 
ing line of ductile iron regula- 
tors and control valves. 

It describes in detail the 
composition, properties, speci- 
fications, comparison tables on 
steel, cast iron, and red brass, 
and the results of a severe 
quench test on ductile iron 
valves. 

(Bulletin J-DI is available 
from OPW-Jordan, Dept. P& 
PSE, 6013 Wiehe Road, Cin- 
cinnati 13, Ohio.) 

Circle 9084 inside back cover. 


Transducer bulletin 


Transducer for connecting 
control computers to pneu- 
matic equipment is described 
in 2-page bulletin. 

Bulletin explains principle 
of operation, and _ outlines 
transducer’s pneumatic and 
electrical rating specifications, 
performance data, and _ the 
special features of design for 
preliminary computing and 
control system studies. 

(Bulletin E-106 is issued by 
Associated Control Equip- 
ment, Inc., Dept. P&PSE, 853 
Fourth Avenue, Coraopolis, 
Pa.) 

Circle 9085 inside back cover. 


Acoustical treatment 
for industry 


High sound absorption 
acoustical treatment for office 
buildings, hotels, stores, res- 
taurants, schools and churches 
is subject of 4-page bulletin. 

Technical data on sound 
absorption, fire hazard classi- 
fication, and light reflectivity 
is also included. 

(Bulletin S-10 is issued by 
Columbia Acoustics and Fire- 
proofing Co., Dept. P&PSE, 
Stanhope, N.J.) 

Circle 9086 inside back cover. 


Wall chart tells how 
to weld connections 


Wall chart tells how to 
weld electrical connections to 
copper and steel without ex- 
ternal power source. 

General instructions ex- 
plain how to select a mold, 
prepare the cable, and make 
a solid weld. Specific instruc- 
tions show how to weld end- 
to-end, T, and X cable con- 
nections, as well as connec- 
tions to ground rods, steel 
surfaces and bus bars. 

(Chart is available from 
Burndy Corp., Dept. P&PSE, 
Norwalk, Conn.) 

Circle 9087 inside back cover. 


Area floodlighting 
bulletin 


Sixteen-page bulletin acts 
as guide to planning lighting 
for parking areas, construc- 
tion sites and other open 
areas. 

The booklet gives reference 
guides for selecting incandes- 
cent or mercury floodlights, 
general purpose or heavy du- 
ty types, and helps to deter- 
mine how many floodlights 
are needed based on the size 
of area to be lighted. 

Footcandle charts and in- 
stallation diagrams are in- 
cluded, along with listings of 
floodlights and mounting ac- 
cessories. 

(Bulletin 2719 is issued by 
Crouse-Hinds Co., Dept. 
P&PSE, Syracuse 1, N.Y.) 
Circle 9088 inside back cover. 


Controlling industrial 
water problems 


“Control of Water Problems 
in Air Conditioning Systems,” 
is the title and subject of 4- 
page bulletin. 

Such problems as corrosion, 
scale formation and slime and 
algae growths are treated 
along with concrete sugges- 
tions for the control of these 
problems through adequate, 
planned chemical treatment. 

(Bulletin 596, “Control of 
Water Problems in Air Con- 
ditioning Systems” is issued 
by Betz Laboratories, Inc., 
Dept. P&PSE, Gillingham & 
Worth Sts., Philadelphia 24, 
Pennsylvania. ) 

Circle 9089 inside back cover. 


Proportions chemicals 
for water treatment 


An electrically driven, posi- 
tive-displacement pump ac- 
curately proportions chemical 
solutions, acids and alkalis to 
process water. 

Two-page bulletin contains 
photographs of single, double 
and triple models for propor- 
tioning up to 11, 22 and 33 gal- 
lons per hour into discharge 
pressures to 125 psi. 

(Bulletin No. 1210.20-1 is 
issued by B-I-F Industries, 
Inc., Dept. P&PSE, 345 Harris 
Avenue, Providence, Rhode 
Island.) 

Circle 9090 inside back cover. 


Ultrasonic cleaning 
for electronic equip 


Process by which high fre- 
quency sound waves impart 
intense scrubbing action to 
solutions to speed precision 
cleaning is described in detail 
in four-page bulletin. 

Typically, it is used on pre- 
cision instruments bearings, 
electronic parts, gear trains, 
housings, electronic cylinder 
assemblies, gages, microme- 
ters, fine tools. 

(Bulletin No. 16A is avail- 
able from Oakite Products, 
Inc., Dept. P&PSE, 157 Rector 
Street, New York 6, N.Y.) 
Circle 9091 inside back cover. 


Cross reference guide 
for ballast 


Cross reference guide for 
ballasts has been _ issued. 
Available in either wall chart 
or loose-leaf binder, the guide 
contains a ballast rating table, 
and_ information regarding 
mounting dimensions, individ- 
ual cartons, code dating, etc. 

(Cross Reference Guide is 
issued by Universal Manu- 
facturing Corp., Dept. P&PSE, 
29-51 E. Sixth Street, Pater- 
son, N.J.) 

Circle 9092 inside back cover. 


Corrosion-resistant 
tube and pipe 


Tubing and pipe made of 
corrosion-resistant alloys are 
featured in six-page bulletin. 

Tables show comparative 
resistance of Hastelloys Band 
C to various corrosive media 
such as hydrochloric, phos- 
phoric, and sulphuric acids, 
nitric and _ oxidizing acid 
mixtures, organic acids, chlo- 
rine and hypochlorites and 
acid salts at specified concen- 
trations and temperatures. 

(Hastelloy Bulletin is is- 
sued by The Carpenter Steel 
Company, Alloy Tube Div., 
Dept. P&PSE, Union, N.J.) 
Circle 9093 inside back cover. 


Application manual 
for ventilator control 


Complete line of automatic 
control systems for hot water, 
steam, gas-fired, and electric 
unit ventilators is described in 
detail in manual. 

Actual control applications 
are shown on each page, cov- 
ering all makes and models 
marketed by the major unit 
ventilator companies. Com- 
plete cycles of operation, 
damper sequence charts, spec- 
ifications for precise temper- 
ature control and installation 
data are included for each. 

(Unit Ventilator Control 
Application Manual is issued 
by Barber-Colman Company, 
Dept. P&PSE, 1300 Rock 
Street, Rockford, Illinois.) 
Circle 9094 inside back cover. 
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Describes dual-element 
cartridge fuses 


First section of twelve-page 
catalog covers dual-element 
cartridge fuses in general, de- 
scribing their design, con- 
struction and operation. 

Two types are covered in 
rest of catalog—the ferrule 
type from 0 through 60 amps 
(250 and 600v) and the knife- 
blade type from 70 through 
600 amps (250 and 600v). 

A full-page table shows 
what sizes are needed for 
specific motor protection ap- 
plications. 

(Bulletin 1330 is issued by 
Federal Pacific Electric Com- 
pany, Dept. P&PSE, 50 Paris 
St., Newark 1, N. J.) 

Circle 9095 inside back cover. 


How to take care 
of Zeolite units 


Data sheet gives technical 
discussion covering bacterial 
fouling, deposits and opera- 
tional factors in relation to 
Zeolite softeners. 

It tells, too, how exchange 
materials should be handled 
to maintain maximum effi- 
ciency and longer equipment 
life. 

(“The Care and Operation 
of Zeolite Softeners” is avail- 
able from Betz Laboratories, 
Inc., Dept. P&PSE, Gillingham 
& Worth Streets, Philadelphia 
24, Pa.) 

Circle 9096 inside back cover. 


Vinyl spray seals out 
rust and corrosion 


Vinyl spray in _ aerosol 
“spray-on” containers for 
sealing out rust and corrosion 
on metal surfaces is subject 
of folder. 

The coating sprays on 
quickly and is effective for 
touch-up work in inaccessible 
areas which cannot be easily 
reached with a paint brush. 

(Copies of the folder can be 
obtained from National Elec- 
tric Division, H. K. Porter, 
Inc., Dept. P&PSE, Porter 
Bldg., Pittsburgh 19, Pa.) 
Circle 9097 inside back cover. 
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Low cost insulators 


Engineering dimensions, 
physical and electrical prop- 
erties and prices for insulators 
are given in 4-page catalog. 

Molded from fiber glass re- 
inforced polyester, the line is 
for voltages from 600 to 5000 
volts. Heights range from 13” 
through 3%”. Advantages in- 
clude high impact strength, 
dimensional accuracy and 
flame retardance. 

(Glastic Insulator Catalog is 
issued by Glastic Corp., Dept. 
P&PSE, 4321 Glenridge Road, 
Cleveland 21, Ohio.) 

Circle 9098 inside back cover. 


Compressor bulletin 


Four-color bulletin  illus- 
trates unit-type compressors 
including single-stage and 
two-stage compressors rang- 
ing in size from % to 15 hp. 

Available pressures are from 
80 to 250 psi. 

A section of the bulletin is 
devoted to air receiver and 
auxiliary storage tank specifi- 
cations and dimensions. 

(Bulletin SG-2 is issued by 
Le Roi Division, Westinghouse 
Air Brake Co., Dept. P&PSE, 
Milwaukee 1, Wis.) 

Circle 9099 inside back cover. 


Hydrostatic instruments 
in 88 pages 


Pocket-size, 88-page hand- 
book contains information on 
the principles of hydrostatic 
measurement, selection and 
installation of instruments, de- 
sign and construction of panel 
systems, as well as useful en- 
gineering data and diagrams. 

Some of the instruments de- 
scribed include: fuel oil indi- 
cators; indicators for small 
tanks, hydraulic machinery, 
reservoirs; liquid level con- 
trols; pneumatic manifold 
valves; and safety cleanout 
valves. 

(Hydrostatic Instruments 
Handbook is available from 
Petrometer Corporation, Dept. 
P&PSE, 43-22 Tenth St., Long 
Island City 1, N. Y.) 

Circle 9100 inside back cover. 


Renewable fuse 
catalog 


Renewable fuse catalog is 
illustrated with photographs, 
and cross sectional and cut- 
away drawings. 

The catalog describes two 
types of renewable fuses — 
ferrule and knifeblade — as 
well as the renewal links for 
replacement. 

Ratings from 3 to 600 amp 
are summarized in _ tables 
which include such data as 
fuse type, current, dimensions, 
and catalog numbers. 

(Bulletin 1320 is available 
from Federal Pacific Electric 
Co., Dept. P&PSE, 50 Paris 
Street, Newark 1, N.J.) 
Circle 9101 inside back cover. 


For automatic control 


For use with automatic 
combustion control systems or 
comparable industrial appli- 
cations, a fully automatic 
sensing and transmitting in- 
strument controls pressure or 
temperature by precise pro- 
portioning of process or com- 
bustion rate to load demand. 

Twelve-page catalog con- 
tains specifications, description 
of components, application 
data, dimensions and wiring 
diagrams. 

(Catalog CMC-687 is avail- 
able from Cleveland Controls, 
Inc., Dept. P&PSE, 1111 
Brookpark Rd., Cleveland 9, 
Ohio.) 

Circle 9102 inside back cover. 


Cooling tower 
drive bulletin 


Speed reducers for cooling 
towers are designed and built 


especially for high speed 
heavy duty continuous service 
under conditions of heat and 
humidity. 

Eight-page bulletin § gives 
sizes, dimensions, horsepower 
ratings, and other helpful in- 
formation. 

(Bulletin No. 135-S is issued 
by The Cleveland Worm & 
Gear Company, Dept. P&PSE, 
3300 East 80th Street, Cleve- 
land 4, Ohio.) 

Circle 9103 inside back cover. 
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Motion-control 
sheave bulletin 


Variable-speed sheaves with 
resilient cam-follower are said 
to eliminate freezing and 
sticking. Eight-page bulletin 
contains cutaway photo and 
diagrams. 

Tables facilitate the selec- 
tion of companion sheaves and 
belts to meet specified drive 
requirements. 

(Bulletin No. 8120 is issued 
by T. B. Wood’s Sons Co., 
Dept. P&PSE, Chambersburg, 
Pennsylvania.) 

Circle 9104 inside back cover. 


Compressed-air 
dehydrator 


Refrigerated compressed air 
dehydrator is subject of 4- 
page bulletin. The unit lowers 
the dew point of the com- 
pressed air to —10°F at 100 
psig, thus removing vaporized 
and entrained moisture and 
oil from the compressed air. 
Atmospheric dew points of 
—30°F are obtainable with 
the unit. 

Colored flow chart and il- 
lustrated drawings are in- 
cluded. 

(Bulletin F-100 is available 
from Hankison Corp., Dept. 
P&PSE, College & Pike, Can- 
nonsburg, Pa.) 

Circle 9105 inside back cover. 


Comprehensive manual 
on V-belt drives 


Comprehensive 68-page 
manual on V-belt drives cov- 
ers all phases of the selection, 
design, installation and main- 
tenance of V-belt drives. 

A method of “tempered” 
construction by an exclusive 
new process is said to in- 
crease belt horsepower rating 
by 40 per cent, and to mini- 
mize stretch, increase resist- 
ance to abrasion and shock, 
and add flexibility. 

(“Engineering Manual — 
Dickrope ‘QD’ V-Belt Drives” 
is issued by R. & J. Dick 
Company, Inc., Dept. P&PSE, 
Totowa, N.J.) 

Circle 9106 inside back cover. 
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Back-pressure valves 
for oil service 


Two series of back-pressure 
valves for use on tool lubrica- 
tion machines, diesel engine 
lubrication, oil burner feeds 
and oil cooling units are de- 
scribed and illustrated in two- 
page bulletin. 

One valve features a bal- 
anced piston design, while the 
other has an aspirating nozzle 
to produce higher capacities 
and closer control of system 
pressures. 

(Bulletin No. 3-9 is issued 
by A. W. Cash Valve Mfg. 
Corp., Dept. P&PSE, PO Box 
191, Decatur, Ill.) 

Circle 9107 inside back cover. 


Two-circuit 
switches 


Two-circuit switches for 
use on machine tool limit and 
control mechanisms are de- 
scribed in data sheet. 

Three switches have a com- 
bined stacking width of only 
2.03 inches. A_ step-design, 
arc-resistant plastic case pro- 
vides extra space between the 
integral terminals, reducing 
the possibility of shorting. 

(Data Sheet 164 is issued 
by Micro Switch Division, 
Minneapolis-Honeywell Regu- 
lator Co., Dept. P&PSE, Free- 
port, Ill.) 

Circle 9108 inside back cover. 


Heat exchangers have 
finned tubes 


Four-page bulletin describes 
line of finned-tube heat ex- 
changers for heating, cooling 
or dehydrating air and other 
gases. 

The bulletin illustrates the 
continuous, spiral-wound fins 
which are crimped to provide 
extra surface and to promote 
turbulence. The equipment 
can be used to remove ex- 
cess heat from electrical gen- 
erators and motors. 

(Bulletin 11R is issued by 
Schutte and Koerting Compa- 
ny, Dept. HT-J, Cornwells 
Heights, Bucks County, Pa.) 
Circle 9109 inside back cover. 
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. . . Which has developed from POWER INDUSTRY, IN- 
DUSTRIAL POWER and INDUSTRY POWER .. . serves 
the key men responsible for plant and power services through- 
out all industry, including utilities, and aiso in complexes of 
public institutions, schools, hospitals, etc. 

The function of these plant and power services is to create 
and maintain the environment and provide the facilities neces- 
sary to effective operation of these industries and/or buildings, 
regardless of variety of products manufactured or uses of 
buildings. 

The plant services include lighting, heating, ventilating, re- 
frigeration, water supply and treatment and other conditions 
and material services needed for directed activity. 

The power services include production, transmission and 
application of all forms of energy — steam, electrical, mechan- 
ical, pneumatic, hydraulic, atomic — and the engineering and 
maintenance necessary for its continuance in: 


Stone, clay and 

glass products 
Atomic energy 
Transportation equipment 


@ MANUFACTURING 
AND INDUSTRY 


Chemical and process 
industries 
Electrical and indus- 
trial machinery 
Food and kindred Hospitals 
products Office buildings 
Central utility stations Hotels 
and engineering oe per mT 
headquarters 
Textile manufacture apne 
Gas com jes and 
saaaiins” CONSULTANTS 
Lumber ond wood 
products c g eng 
Waterworks Industrial architects 
Metai industries and contractors 


PUBLIC SERVICES AND 
LARGE INSTITUTIONS 
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All articles from the 1959 issues of PLANT and POWER SERVICES ENGI- 
NEER are indexed alphabetically under subject headings. For more inform- 
ation on equipment or services listed in 1959 articles, please contact 
manufacturer or supplier directly. 


A 


ADHESIVES (See Insulation) 


AIR CLEANING & DUST COLLECTION 
Air pollution — issued by 

ASTM oe “ 
Air pollution course given 

by NYU....... 
Air pollution legislation 
Blower-vacuum cleaners............. 
Cabinet dust collector has high 

efficiency... ae 
Classifying systems—two ‘types 

are given........ : ai ...Feb 
Cleans plant air. - a Jun 
Combination filter frame ‘simplifies 

installation for odor, dust removal 

Sep 28 

Describes dust collector.............. Jul 
Describes three types mechanical air 

filters............ ease ....Mar 
Dust collector accessory data........Nov 
Dust collector details given............Sep 
Dust control information.......... -..9EP 
Easy way to measure dust or r fly 

MN sas cieceenss ESS ...Aug 
Electronic air cleaner... : Jun 
Electronic air cleaner principles 

given........ Aug 
For local control of air pollution....Nov 
Gas scrubbers for any job................Nov 
Giant-size vacuum cleaner May 
Handles many air cleaning jobs, 

uses paper filter. 
High capacity spray nozzles.............. 
How to cut cleaning time in wet 

dust collectors............. ...Jun 
Indicates smoke density and gives 

alarm... 5 ...Jul 
Mechanical dust collectors..........Nov 
Non-clogging spray nozzles..............Nov 
One-shot cleaning solution easily 

gets dirt off electronic air 

cleaners Feb 20 
Power-plant air pol ution control: 

how we will meet challenge May 12 
Put coal dust in the boiler—not in 

TOE as ohcsisinsiunitialgnedionentic ..Nov 24 
Select right dust or mist collector Nov 44 
Shows 60 installations of dust, 

fume control... AE  S 
Smog _research.... 
Smoke problem is in the bag............Jun 24 
Solution to pollution...........................May 6 
Spray nozzles discharge large 

quantities at low pressures...........Jan 24 
Tells when air filters need cleaning.Jan 25 
Throw-away filter catches odors.....Dec 40 
Wet dust collector handles floating 

material effectively... Jul 28 


AIR COMPRESSORS (See Pneumatic 
Power) 


AIR CONDITIONING-REFRIGERATION 
Air conditioner packages shown 
Air dehumidifier for industry.............. 
All about moving and using air 
Both heating and cooling in one 
roof-top unit Aug 30 
Catalogs automatic control for 
heating, ventilating ....Jun 28 
Creating environments for space- 
age testing............ ....Mar 16 
Controlled environments “eliminate 
rust problems............... weve Op 14 
Discusses central station . air 
conditioning... ‘a 
Electric wall heaters... 
Eliminates draft, get neat appear- 
ance with air-conditioning 
Oi isis iki csp cssncinsocsennionitinicvosinegtive 








JANUARY 1960 


Environmenta: societies plan 
merget..... sient 

Forced-air heaters to 2 million 
Btu/hr 

For heating, ventilating, “automatic 
controls........ 

For winter shutdown of cooling 
systems _ 

Gas burner handles air- heating 
jobs 

Gas-fired ventilation units have top 
fuel efficiency - 

Gives how-to-solve help to ‘make- 
up air problems....... 

Guide gets new size....... 

Guide to purging refrigeration 
lines... 

Heater installs in ceiling... 

Heating element at 

Heating large areas........ 

Heat pumps save 37% on initial | 
costs........ o 

Here's extension of duct nomo- 
graph... — 

Improves heat distribution ‘by 
getting it off the floor... diel 

Industrial direct-fired forced-air 
heaters 

Industrial heaters have dual fuel 
burner. € 

Low- toy nnd “pipe “insulation. 

LPG-air mixer.. ae EE a 2 

Many ways are open “for gaining 
air-conditioning know-how 

Maximum flexibility in steam pres- 
sure iia 

Mechanical refrigeration solves 
moisture problem in vacuum 
service.. 

Northernmost industrial heat. pump 
finishes first year of operation.....Sep 

One gas control center does work 
of six. : 

Outlines accessories for ventilation 
useS...... 

Pictures gas- fired “intake: units 

Portable heater burns LPG...... 

nia plant to have “a heat 





pump... 

Produces | ‘stable flame | over ‘wide. 
range heat comtrol............-.-scccsseees 

Radiant heaters J 

Real cool air boosts efficiency.......Nov 

Roof ventilators are completely 


Selection of heating, ventilating 
units. ‘ 
Supplies stand-by fuel es gas 
shut-off : 
Tackling water ee in air 
conditioning plants............... 
Takes complete care of air - con i- 
tioning water treatment. 
Uses HTHW for apes and cool- 
| a anaen eeeeeeeeJ Ul 20 
Water chillers... : ay 28 
Weather data for air - conditioning. Jul 10 


AIR MOTORS (See Motors) 
ALARMS (See Safety) 
ASH HANDLING (See Material Handling) 


ATOMIC & EXOTIC ENERGIES 
AEC contracts for Florida nuclear 
plant a 
A-power subsidizing—no economic 
solution 
Atomic energy myths... 
Atomic energy report... cece 
Atomic industry directory.................... 
British plan biggest A-power 
station... 
Consumers Power to get nuclear 
station balled 








Cut-off switch controls reactor.........Jan 35 
Furnace tests atomic fuel elements 

up to 5000°F... Aug 9 
GE to study superheat for AEC ~.O¢t 9 
Goethermal power to come to U.S. Sep 18 
Italian atomic plant 
Nuclear plants danger in earth- 

quake zones.. 
Nuclear superheat. . 
Publish AEC hearings on civilian 

atomic power Sep 6 
Research on nuclear boiler design.Jun 10 
Report lower cost nuclear power 

with OMR ee 
Report small chance of permanent 

contamination in atomic plants...Oct 8 
‘Run away’ reactor dangers told...Aug 13 
Russia not in atomic power race...Nov 7 
Sets up nuclear lab for outer space 

work. ..Oct 10 
Shelve REC | su ibsidies for Private 

nuclear power plants.......................Jul 8 
Simulate atomic power plant... Jul 11 
Start program to test power reactor 

MO rnsicnnes eee 
Tells nuclear power “work... Jun 40 
1000°F steam produced by reactor Nov 13 
Vallecitos BWR turbine not ‘hot’...Jun 7 
We are being misled on nuclear 

power........ ned Jan 14 
We need nuclear power 

standardization 


BATTERIES (See Electrical Generation) 


BATTERY CHARGERS (See Electrical 
Generation) 


BEARINGS (SeePower Transmission, 
Mechanical) 


Belting (See Power Transmission. 
Mechanical) 


BLOWERS (See Fans) 


BOILERS & STEAM GENERATION 

All about boiler feeding....................Feb 28 

Any size packaged steam 
generatot.......... <tecmeoedi pe Ol 

Automatic boiler water control 


Automatic boiler water control 
system keeps water clear of 


Automatic burner for oil, gas, both Jan 26 
Automatic coal-fired sittin 
OGUROG, ss ieseccsinssoinetsietineianiions 
Automatic colorimetric boiler- 
water analysis.. Jan 22 
Boiler blow- off valve for pressures 
to 665 psi ..Mar 25 
Brochure describes packaged — 
boilers... ...Nov 38 
Case history c on boiler ‘feedwater 
treatment... Keine ae 
Coal-fired packaged ‘boiler. Feb 31 
Combustion control for cyclone 
furnaces......... ..Sep 44 
Combustion controls for packaged 
boilers... Jul 44 
Compact boiler in action. ...Jun 38 
Compact boiler specified......... Jan 30 
Condensate filtration in technical 
eevee Jul 42 


..May 30 


paper... 
Condensate ‘treatment ‘for high- 
pressure boilers Sep 50 
Controls atomizing steam pressure..Jun 33 
Cuts steam line maintenance 60%...Jun 26 
Damper regulator for boilers 5 to 
150 psi 





1959 


Discusses horizontal rotary burners Jun 
Draperies in the boiler room...........Apr 1 
Easy way to read O; in boiler 
water sa ....Nov 
Eliminates hot water bottleneck 
—triples production output kk @b 
Explains double-retort underfeed 
stoker..... OP 
Fits ‘more modern’ boilers into 
existing steam system nnnivesasie OY 
For accurate feeding of boiler 
chemicals......... Nov 
Forced-draft packaged boilers need 
only service connections. . Sep 
Gas-oil burner handles Scotch 
Marine boiler back pressure. 
Gets at hard-to-clean boiler sur- 
faces during operation 
Gives more protection in gas com- 
bustion system............. 
High-pressure boiler water treat- 
ment pounes 
High- -pressure gage ‘gives sharp 
reading of boiler level 
How to get uninterrupted steam 
at ‘interruptable’ fuel rates Nov 17 
How to protect boiler seams Feb &4 
How to select a boiler........... Feb 28 
HTHW case history..............-....... Sep 39 
Illustrates operation of feedwater 
heaters............. ..Jan 26 
Improved fuel efficiency with in- 
duced draft 
Inverted forced-drait burners fit 
Scotch Marine boilers Dec 27 
It gives complete data on hot water 
boiler....... Jun 38 
Large- capacity coal- fired packaged 
boiler , Nov 44 
Large- -capacity package coal- fired 
boiler exceeds efficiency and- 
capacity expectations 
Largest boiler ever to be moved 
Oe, Jan 33 
Low-cost boiler. water tre ‘tment.....Nov 42 
Monitors silica in make-» water 
automatically and ce .iuously.Nov 31 
Non-return valve protects boiler...May 28 
Oil and gas burner design ex- 
plained...... 
One way to clean boiler tubes 
Packaged boilers in nine sizes 
Packaged boiler rating book 
Packaged HTHW boiler has high 
efficiency... s 
Packaged system handles 
continuous blowdown 
Packaged water tube boilers. 
Pneumatic spreader stokers 
Pump and tank combo for boiler 
water treatment . 
Putting new boiler on line? Here’ s 
how to clean it out 
Reads, records water to boiler; 
gives record of boiler output 
Remove dissolved 0; chemically....... 
Removes soot and ashes from boiler 
tubes. 
Save $6000 on 1 compact “boiler's & easy 
installation ae ep 23 
Saves $10,000 a year on ‘fuel...........Feb 14 
Shows boiler water level in easy-to- 
see color......... Jun 34 
Shows savings from boiler blow- 
ff 


May 30 


May 14 


Oct 44 
Some news about fuel “burning... _.Mar 27 
Steam-atomizing burner developed 

for fuse on packaged boilers.......Apr 24 
Steam generator. 
Steam generators dissected 
—— where you want it; oiler 


e] 
see stand- ach fuel V during ‘gas 
WE a irmisinitbiciicn : 





Tells how to size boilers, stokers...May 2 
Turbine blowers save 50 electrical 
Pp Apr 

Underfeed stoker applications Jun 39 
Uses no sulfuric acid in ? 

analysis of boiler water 
Vortex type burners Mar 
Wall chart gives r fiz 

hints Feb 2 
Wet-back boiler Dec 
What drafts can 
Why not lease 

equipment 


Why recirculated ga 


BUILDING MATERIALS 6 
2 nay ge ge 
Aj in plant and equipmen 
cleaning maintenance 
All about masonry protec 
Aluminum-asphalt coating 
heat 1 rools tanks 
Aluminum-coated wire 


Bonds new ( 
Care and cleaning of industrial 

floors 
Chemical cure id seals ncrete 

irlaces 

Coating pr 

voncrete ind a8 y 

suring concrete Oct 

cribes air-operated 

driver Jun < 
Determines exact hole size Apr 

istlaying made easy Aug 
Fast way to clean tanks, plants....Dec 
Flame-prool tarpaulin reduces fire 

hazards during power plant con 

struction Dec 
Flexible-shaft tools Dec ¢ 
Fiberglass heat and light controls Jan < 
How to get a good [fit Jun 
How to go through concrete with 

( ind dust Oct 
How to melt snow Jan 7 
How to select sub-floor panels Apr 
Keeps holes watertight when pipes 

yo through walls Jul 27 
ots of ideas on use of slotted 

steel angle Jan 2° 
Lots of wheels for grinding Feb 2 
Makes clamp installation easier 

and faster Mar 25 
Makes floors non-slip, is corro 

sion-resistant Nov < 
Outdoor plastic marking Mar 2 
Plant cleanliness in case history.....Sep 
Raised floors prove to be versatile Sep 
Reaches high places Jun 
Reversible pneumatic screwdrivers.Jul 
Safety grating data given Jun 
Saves $1100 on painting 9000 sq ft Aug 2 
Shows corrosion-proof flooring 

materials Nov ‘ 
Speeds bolt threading Nov < 
Three-in-one nut driver Mar 23 
Toggle pads Mar 2 
Uses iron cement in furnace im 

provement to save $35,000 Oct 
Use wrought iron pipe for radiant 

heating, snow melting Jun 2 
Water rinseable paint remover Oct 
Watertight concrete Feb ¢ 
What bricks are made of May 


BURNERS, BOILER (See Boilers) 
BURNERS, HEATER (See Air Conditioning) 


CABLE (See Electrical Distribution) 

CABLE TRAYS (See Electrical 
Distribution) 

CAPACITORS (See Electrical Distribution) 

CIRCUIT BREAKERS (See Electrical 
Distribution) 

CLUTCHES (See Power Transmission, 
Mechanical) 

COAL (See Fuels) 

COATINGS (See Corrosion Control) 

COMBUSTION CONTROL (See 
Instruments) 

CONDUIT (See Electrical Distribution) 

CONVEYORS (See Material Handling) 


COOLING TOWERS (See Heat 

Exchangers) 
CORROSION CONTROL 
Aluminum pipeline to be built 

for fire protection... Dec 
Beats possible corrosion from 

coal dust slurry soossog ib 
Boiler, turbine corrosion causes 

given Dec 
Chart aids selection of coatings.....Aug 
Corrosion and deposits in boilers 
discussed Nov 
-orrosion-resistant coatings — 

which to use eevee} UN 
Cuts steam line maintenance 60%...Jun 2 
Electrical tubing shines like silver..Mar 
Eliminates rust problems Jul 7 
Epoxy finish is better sine 
Fights corrosion in air condi 

tioning, systems May 
Fights rust ; ‘ Feb 
Heavy protective coating Aug 
How to control scale and corrosion.Sep 
How to have a trouble-free 

aluminum cooling tower..... Oct 26 
How to stop rust with paint Sep ; 
Metallized coating test results 

available Aug 
Plastic protectors for tubes Oct 
Protecting coating resists abrasion.Sep <‘ 
Protective coatings in color chart...Dec 
Protects water treatment equip 

ment against corrosion Nov 2 
Reports corrosion research by 

Bureau of Standards Oct 
Stops inlet erosion on steam 

condensers Nov 3 
Tells location and measures amount 

of corrosion in pipe, tubing Oct 


COUPLINGS (See Power Transmission, 
Mechanical) 


CRANES (See Material Handling) 


DEAERATORS (See Heat Exchangers) 
DIESEL AND GAS ENGINES 


Air-starting motor in bulletin Sep 38 
Describes gas engines for pack 

age compressors Jan 2 
Enables engines to start no matter 

how cold ; Jan 20 
First 100 hours Jul 8 
Giving more horsepower in less 

space, gas engine has many 

design features Nov 34 
High-power diesel engine plays 

role of ‘safety valve’ Apr 14 
How to start diesels at low tem- 

peratures Dec 7 
Offers 20 to 1650 hp diesels in 

only three cylinder sizes Feb 17 


DUCTS (See Air Conditioning) 
DUST COLLECTION (See Air Cleaning) 


ELECTRICAL DISTRIBUTION 
AC magnetic starters ....Apr 28 
A do-it-yourself cabling machine.....Jun 24 
Air blast power circuit breakers......Oct 48 
Allows outside switchgear to be 

inspected in bad weather Mar 25 
\luminum for electricity P Feb 24 
Aluminum clad copper wire Oct 48 
Aluminum conductor connector 

specs ' "a Aug 12 
Aluminum transformers inside and 

outside Jan 7 
Arc suppression device reported......Oct 14 
Automtic transfer switch is rated 

at 600 amps ..sep 28 
Automatic transfer switch is rated 

600v, 100 amps...... ‘ covceessst OBS 02 
Cable tray shown Nov 44 
Capacitor selection guide is handy..Aug 38 
Catalogs cable tray and support 

systems j Feb 30 
Catalogs wiring “devices .Mar 30 
Characteristics of aluminum con- 

ductors ....... onan 
Circuit breaker is solenoid- 

operated IR 


Circuit-breaking connectors rack 

35% saving in safety switch job.Nov 
Circular slide rule calculates 

power factor... ae eee 
Coated insulation materials sinsatenntee 
Compact actuator switch for close 

quarters ...... Sep 
Data on skived Teflon. tapes... sgcadtial 
Describes enclosed limit switches. Apr 
Describes packaged unit substations Jul 
Describes remote control for 

circuit breakers es 
Describes way to identify wires........Oct 
Develop silicon transistors to con- 

trol over 5 kw Oct 
Discusses polyethylene as cable 

insulation. ...... oe 
Discusses unde rfloor wiring 

systems .Oct 
Distribution system gives longer 

spans between poles...... Feb 
Distribution transformer — lighter, 

more compact ‘ coccewsscocey UE 
Dry and liquid transformers..... Mar 
Dry-type transformers have low 

sound level .May 
Electrical connectors in 48 pages........Jul 
Electrical insulation uses syn- 

thetic fiber ; Mar 
Electrical, lubricating devices 

catalog ; Dec 
Electric arc furnace trans- 

formers shown..... Oct 
Electric clips and insulators Dec 
Electricity to run moving equipment..Apr 
Electromagnetic relay conference....Nov 
Electronic insulating material 

explained ; wove Ct 
Effects of corona on polyethylene May 
Explains hook-operated discon- 


nect switches Aug 5 


First all-aluminum transformer.........Mar 
First in series on aluminum 

conductor Jul 
First 230kv, 15,000mva sulfur hexa- 

fluoride breaker...... Mar 
Footswitch features wide treadle.. Sep 
For easy selection of metal-en- 

closed bus eae 
Fully illustrates meter- relays enseseeeee AUG 
Gives performance data 

| 
Gives reostat's details .Aug 
Gives watertight seals around con- 

duits passing through 

walls, floors Jul 
Got a real old GE transformer? 
Have corrosive locations? Here's 

fixtures to use : 
Heavy-duty limit switch can “7 

replaced without rewiring 
High-voltage automatic circuit 

reclosers ........ Jul 
High-voltage fuses explained Sep 
High-voltage handling tool catalog 

feature selector guide............ Nov 
High-voltage starters... 
How silicones reduce insula 

tor flashover ‘ Jun 
How to get continuous power 

and light Nov 
How to get protection « ot electsi- 

cal equipment Nov 
How to handle wire-cable seeks ...Aug 
Improved process for aluminum- 

covered steel re ctenssa aD 
Indoor and outdoor awitehqour Feb 
Industrial transformers : Aug 
Isolated phase bus ; May 
Launch Project EHV ; .Sep 
Limit switch features sturdy contact.Apr 
Line post insulators 

mount horizontally Apr 
Lists explosion-proof electri- 

cal equipment in ....F eb 
Lots of tables explain electri- 

cal insulation............ Aug 
Manual bus disconnect is simpler 

to use and install............. vensereneN OV 
Mercury relay is faster Sep 
Meter guide............. .-.ea OP 
Method of bussing gwitchboards 

gives more room...... Aug 
Network transformer for sec- 

ondary systems ; Oct 
Network transformer is more com- 

pact, lighter........ 
Outdoor automatic transfer switch 

features many safeguards............. 
Open transformers not so noisy 


Packaged disconnecting 

switches 
Phase sequence indicators... 
Philly Electric to build all-alu- 

minum tower lime... ceeeeees 
Plan ahead on a power serv- 

ice system... “ 
Plant to install largest “sili- 

con rectifier. naan 
Plastic conduit specs given 

in bulletin.............. 
Pliable electrical conduit « can 

easily bent into any shape. 
Power circuit breaker rat- 

ings published 
Power factor capacitor data 
Power switching centers in 

building blocks.. :: 
Precision limit switch details given. “Aug 44 
Protective relay has no mov- 

ing parts. 
Protects electrical equipment 

against overload.......... i 
Provides power outlets in portable 

power applications.... - 
Provides smooth corners at pte 

duct joints........ 
Pushbutton actuator ‘fits. variety 

of switches............ ie 
Pushbutton stations for corro- 

Sive areds.. e 
Reduced voltage starters 
Safety, compactness and ease-of- 

installtion in bus distribu- 

tion system suse 
Saturable reactors es 
Saturable reactors for better 

power control adits 
Selenium rectifiers....0..00..00........ Jun 48 
Semi-buried transformer enclosure. .Apr 32 
Service entrance splice method 

shown 
Shows different kinds “of trans- 

formers...... 
Shows heavy- duty DC cir- 

cuit breaker. 
Shows rotary selector 

switch assemblies 
Shows 2 oil-immersed 

motor controllers........ 
Silicon controlled rectifiers serve 

in regulating drives...........................Sep 23 
Silicon rectifier control assures con- 

tinuous power.. cae 
Simplies overcurrent relay selection Nov 7 
Simplifies selection of breakers.......Mar 27 
Simplifies selection of cir- 

cuit breakers.................. wep 44 
Slide rule selects aluminum 

strip conductor............ Feb 30 
Small variable transformer color- 

fully explained... Sep 
Special trough and ladder designs 

simplify SAGE's complex 

cable _installation...............................Mar 
Stand-off insulators are flame- 

resistant........ ..5ep 
Story of plastic + wire- jacketing.. ....May 
Studies use of aluminum for 

strip winding Jan 
Terminals for canine to-flat connec- 

tions... - coors 
Transfer switch has dual cir- 

cull  heegber .....Dee 36 
Transformer guide -neFeb 26 
Underfloor wiring systems have 

increased wiring capacity...............Aug 30 
Variable transformers feature 

fine adjustment...... w+. OCt 3 
Voltage regulator............. — 
Warns of electrical distribu- 

tion troubles.................. exsccemsec ie ae 
Welding connections to cop- 

per, steel............ we JUl 42 
When glass is broken, “switch 

is opened Jun 48 
Will use over 5, 000 ft of alu- 

minum cable sisoscieneGccae ea 
Wiring systems standards 

for industry............. 9p 40 
Won't let machine ‘start unless 

safety door or guard is locked......Oct 38 


ELECTRICAL .GENERATION 
Battery data.............. ‘ 
Battery technology in handbook. 
Brushless AC generator . 
Brushless generator... ‘ili 
Controls all makes engine- gen- 
erator sets... mere 
Diesel electric. generating ‘set... 
Diesel electric plant features vac- 
uum cooling... Ceshaike 
Electricity from gold... 
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Emergency electric plant is gaso- 
line-driven, supplies 50,000 watts.Jul 31 
Emergency generator saved our 
testing lab from big losses.............. Mar 13 
Emergency power case histories.....Aug 38 
Features engine-driven pene 








Ous generators.................... «Jul 39 
Five-pound generato............... Jun g 
For low-cost peaking Jan 33 
For starting, stopping engine- 

generator sets Aug 42 
For thermoelectric cooling, heat- 

ing, power generation.......................Jul 36 
Fuel cells generate electricity..........Oct 15 


Improved battery plate for long- 
er life 

Krypton nuclear battery e 

Long-life battery guards chemical 
processing powerv........... Jun 15 

Low-voltage DC power supply... Feb 32 

March showed further rise in 


30 
32 











power production Aug 6 
Mercedes-Benz diesel powers 30 

kw generator... Le PRS 
Mobile generator is s always 

on stand-by.... ae .Mar 23 
Motor generator ‘permits frequency 

adjustment under any load...........Feb 21 
New thermoelectric material... Jun 6 


New twist to old idea pal power 

from gas transmission... hie 
Ni-Cd batteries for power use.. 
Pictures 400 cps M-G sets 
Portable power... Sein 
Power convertors « are cus- 

tom-designed............ -..Oct 44 
See record year for utility capac- 

ity increase.. Me Ect 
Shows Ni-Cd batteries Sood 
Soviet electric power.......... 
Status report on fuel cells. chink oe 








Talks about batteries.. _ il 40 
Thermoelectric generator... ste bleabee 33 
To build 5-kw thermoelec- 

_ a) ee Bi Aug 10 
Turbine-generator ........... ....Mar 26 
U.S. electric generating capacity 

increased 12% in 1958...................-. Feb 4 
Vertical battery asin uses 

2/3 less space... .Aug 39 
Waste plant produces 0 own 1 electricity 

— and then some!................ ..Dec 13 


ELECTRIC MOTORS (See Stetens) 

ELECTRODES, WELDING (See Metals & 
Welding) 

ENGINEERING (See Management & En- 
gineering) 

ENGINES, GAS (See Diesels) 

EQUIPMENT MAINTENANCE 


Air-powered gun cleans, descales.Feb 18 
All about maintenance, safety 





equipment Jun 42 
Cooling tower tests show algae, 

wood rot control..........eeee-n Oct 13 
Cooling tower wood maintenance...Jul 11 
Dielectric set tests insulation............Jul 40 


Don't call the doctor; diagnose 

equipment ills with a stethoscope.Oct 39 
Easily cleans surfaces... Jan 30 
Epoxy compound handles tank re- 

pair as well as welding, 














Pn it, ae ea Sep 26 
Explains epoxy resin aluminum ce- 

ment woeeeeeJun 40 
How to test insulation Jan 29 
Inspection light and view port 

has many uses.. .Sep 33 
Liquid aluminum for Tepair “jobs... Apr 22 
Longer life for V-belts... eR. 
Plastic lead putty handles. many 

repair jobs Jul 29 
Points out importance of DC in- 

I «Wi icecphicsasiscicinsapitertattinkbedoony Aug 12 


Portable and bench units for pre- 
ventative maintenance of electri- 














cal equipment Jun 35 
Portable instrument tests oil cir- 

cuit reclosers Sep 42 
Predicts motor failure...................-.Feb 26 
Protective maintenance of motors, 

generators Nov 10 
Protective relay tester features 3 

metered current sources.................. Sep 30 
Pushbutton see use 

‘ultrasonics... ..May 6 
Putting a new “holler on : line? ‘Here’ s 

how to clean it out... tiene ame’ 4 
Removes carbon, mixes with oil 

or water. sep 29 
Saves $$$ on cleaning electric 

motors Jan 6 
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Shows impulse testing of trans- 





formers Apr 31 
Spent grease is quickly removed.....Dec 23 
Stresses maintenance............. May 7 
Tape for transformers, coils and 

armatures is strong........... Aug 36 


Tests insulating oil on- ~the- spot. Aug 32 
Thermistors monitor bearing tem- 
peratures to neon $40,000 a 


year bonus............. ..Oct 24 
To rebuild crankshaft, ‘spray ¢ on 

metal for added life... a. Oct 34 
U.S. Steel’s Gary Mill uses s mobile 

DC tester............. Aug 23 


Utility meters ‘cleaned ultrasonically. Sep 7 


EXHAUSTERS (See Fans) 
EXPANSION JOINTS (See Piping) 
EXTINGUISHERS, FIRE (See Safety) 


FANS & BLOWERS 
Centrifugal blowers with air foil 

blades use less powet.....................Apr 20 
Centrifugal roof ventilator features 

low profile, wide size selection.._Feb 22 
Data on industrial fans tw in 








bulletin... i phic ...Jan 28 
Duct fans resist corrosion.. wwe ep 38 
Estimating rates for roof ventilators. Feb 27 
Features duct fan line.....................Aug 48 
Helpful information on propel- 

ler fans. Se 
Induced draft fan.......... .....Jun 42 
Industrial fans........... ..Feb 33 
Industrial fans data given.................Dec 41 
Moves high volume air, needs 

little space... ..May 22 
Propeller roof ventilator ‘has up- 

blast exhaust... may Jun 32 


Roof ventilators for ‘every ‘need... _.May 28 
Shows wide selection of roof ven- 
tilators Apr 31 
Speed is adjustable on belt- driven 
duct fans 
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FEEDWATER HEATERS (See Heat Ex- 
changers) 

FEEDWATER TREATMENT (See Boilers) 

FILTERS. AIR (See Air Cleaning) 


FILTERS. COMPRESSED AIR (See Pneu- 
matic Power) 


FILTERS, OIL (See Lubrication) 

FILTERS, PIPE (See Piping) 

FIRE PROTECTION (See Safety) 

FITTINGS, HYDRAULIC, PNEUMATIC (See 
Piping) 

FITTINGS, PIPE (See Piping) 

FLOORS (See Building Materials) 

FLUORESCENT LAMPS (See Lighting) 

FLY ASH COLLECTION (See Air Cleaning) 


FLY ASH HANDLING (See Material Han- 
dling) 


























Burn coal in diesel engines?...........Dec. 10 
Can we maintain energy suprem- 

acy? Apr 4 
Coal sampling at Hickling Station 

assures optimum kw output.........Aug 20 
Dissolves oi] sludge... .ceecceeeneeee-JUl 49 
Fuel oil additive solves slag 

problem Oct 14 
Government fuel policies can lead 

to ‘disaster’ Oct 12 
Here’s a lesson to be learned from 

an improper cost study..................Nov 20 
How to remove sludge from fuel, 

lube oil 2 Jun 49 
Natural gas pourifiers.......................-...Junm 42 
Put coal dust in the boiler — not 

in the air Nov 24 
Recovers chemicals, heat from 

sulfite liquors. Jul 11 
Reduction of sulfur in coal — part 

of two-year program....................May 4 
Removal of sludge... .ceeccecescnesesenee Apr 7 


FUEL TREATMENT (See Fuels) 


GAGES (See Instruments) 


GEARS (See Power -Transmission, Me- 
chanical) 








GENERATOR SETS (See Electrical Gen- 
eration) 


GREASE (See Lubrication) 


(HEAT EXCHANGERS 
About deaeration and tray type 


Condensed data on condenser 





Cooling towers measure only 44— 
84" hig 





Cooling towers — what goes into 





Deaerating heaters — spray types 





Described engineered heat ex- 





tei : 
Desuperheater holds steam tem- 

perature constant... 
Discusses aluminum 1 use “in “heat - 


hot water bottleneck, 
triples production output... 





Fired heat exchangers explained. 7 33 
Have wen tower space a 


Heat por se and heating 
EST an Fe Be 
Heat exchanger guide is full 


Heat exchangers. to get 1 new 3 





Heating coil bulletin... ac 
transfer equipment — all 





Heat transfer units don't use coils.Jun 39 
How to calculate best steam con- 





How to have a trouble- free alu- 


How to heat water. 
Illustrates operation of feedwater 








Increases finned tube surface 
Oy 





Internal vent “condenser featured | 





Internal vent condenser increases 
efficiency of feedwater heater... 
Lots of technical data on heat ex- 





Low pressure steam from cooling 
high-pressure steam 
Outlines finned-tube heat ex- 





Shows packaged deaerators.......... 
Simplicity of design of feedwater 





Specifies hot water heating coils...Apr 25 
Stainless steel] heat exchangers....... 
Storage water heater is gas fired..Dec 40 
Water-cooling coils are easy to 





Water heater uses low pres- 


Welded steel ‘tubing “for “heat | ex- 





Whole evaporator story given 








Why use aluminum in heat ex- 





g ...May 
Why welded feedwater heaters?.Nov 26 


HEAT PUMPS (See Air Conditioning) 
HOSE (See Piping) 
HOT WATER HEATERS 


HYDRAULIC POWER GENERATION (See 


INCINERATORS (See Waste Disposal) 


INSTRUMENTS & CONTROL 
Air-loaded pilots operate from re- 





All kinds of instruments shown 





Allows rapid balancing of cylin- 
der loads in all engine types.......Oct 38 
Analyzes 5000 water samples per 


week automatically................Jul 24 
Automatically analyzes for trace 
substances... ie soveenJun 48 


Automatic analyzer is ‘simple to use.Jun 48 
Automatic colorimetric boiler water 








analysis. Jan 22 
Automatic control units for en- 

gines, compressors... : ..Feb 32 
Automatic engine controls ‘feature 

plug-in relays Aug 36 
Automatic power plant.........................Jun 49 
Bin level indicator resists corro- 

SION ANd eTOBION. 0. een DOP 32 


Boiler level indicators give remote 
readings........... sven 44 

Bulletin desc bes “cycle “controller. Oct 48 

Catalog fully describes signaling 





controller... Aug 38 
Catalogs automatic control for heat- 

fag, - Vemma iscsi Jun 28 
Catalogs instruments for quick 

shipment............ ..Mar 28 


Combustion control is discussed... __May 26 
Compact temperature, pressure 
controller....... re ..Jan 28 
Compact motor operator for ‘valve, 
damper control is transitorized...Mar 22 
Complete details on mercury 


switches... we icici ..Apr 26 
Constant voltage source on potentio- 

meter... met piss she seteoelspilic Oa ee 
Contains basic ‘data on 

annunciators............ ..Dec 40 


Continuously detects trace mate-_ 
rials in water or gas, reads ppb.May 20 
Controls atomizing steam pressure.Jun 33 


Controls pump recirculation.............. i 38 
Control valves........... .Feb 28 
Describes all kinds of thermo-_ 

couples.............. Feb 24 
fesiiaae resistance ‘temperature 

elements... Jul 44 
Describes solid front ‘gages = "Aug 29 
Detects cryogenics or fuels in 

lines or vessels...... ..Aug 29 
Determines location & depth “of 

pipe and cables... aie Jul 36 
Discusses principles of ‘yadia-— 

tion pyrometry...........-...... ep 44 


Educational film on control valves..Jul 42 
Electronic tachometer for engine 

speeds 1/5 to 50,000 rpm...............Mar 20 
Evaluating meter accuracies. ..Oct 49 
Explains 8 tachometer models.........Dec 33 
Explains piloted pressure regulator.Apr 25 
Features direct contact of thermo- 

couple wire to lead wire............... Aug 32 
Feedwater control Nov 38 
Flasher warning unit specs given...Jan 30 
For automatic control of battery 

charging and low-voltage circuits.Oct 38 
For better TV viewing, unit mag- 

nifies readings of boiler level.....Feb 18 
For control panel information 


















...Jun 38 
For heating, ventilating — auto- 
matic controls Feb 32 
For long distance data transmission.Feb 30 
For power plant automation.............. Aug 32 
For reading temperature in 
ducts, tanks Dec 26 





Future of private mobile radio.....Aug 11 
Gas density recorder gives con- 
tinuous, accurate readings............ 
Gas regulators without gagezs............ 
Gives continuous supervision of 
gas-operated burners.. -vmeeee@p Ol 
Gives direct measurement “ot car- 
bon monoxide, is pocket-size.......Mar 24 
Gives on-the-spot pressure, tem- 
perature readings, control............Oct 32 
Gives record of Btu loss or gain.....Jun 31 
Guards against accidental 
scaldings Sep 26 
Hand pyrometer measures sur- 











face temperatures.....................-..Jan 25 
Hand tachometer... ceececcenseee Aug 39 
High-pressure gage gives sharp 

reading of boiler levell..................... Nov 35 
How loud the sound? Pocket size 

meter tells. eT 








How to get combustion safety. 
Index to instrument literature... fun 38 
Indicates smoke density and gives 

alarm............. Tul 39 
Indicating ‘yoseder instruments.......... Oct 44 
Indicators, controllers are self-bal- 

ancing. Sep 44 
Industrial thermometer adjusts to 

any angle for best view...............Aug 34 
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Information and specs on gas 

analyzers May 28 
Infra-red analyzers give warning 

when fuel lume each danger 

point Aug 
instruments ntr 111 

kinds shown Dec 34 
intricate turbine tem han 

dies wide load Jan 12 
Introduces dial-head 1 1y Oct 49 
It's hard to { flame detector.Jun 34 
Level indicator j ntrolle Jun 39 
Liquid leve ont has no float Jan 30 
Liquid level r pi Jun 42 
Liquid level gag Feb 26 
Many thermocouple tbles in one. Jun 42 
Mass flowmeter reads in Ik Dec 3 
Maximum flexibility in steam pres 

ire nt jun £4 

Measure flow Feb 3 
Measures flow rat horizontal 

ly vertically Feb 21 
Measures flow rat in open chan 

ne Oct 40 
Measure sma 1 nts of A 

D to 20 amg n conductors Jul 3€ 
Measures torque to 400 Ib-inct Dec 26 
Measure vibration Mar 23 
Mercury manometer spex Jun 40 
Monitors hundred temperature 

points simultaneously Dec 2 
More automation in electric utilities.Jun 6 
New theory explains thermocouple.Apr 4 
Non-frosting liquid level gages Jul 39 
Ollers technical paper on gas 

temperature measuring Aug 40 
One gas control center does work 

of six Jun 33 
One way to control temp when load 

swings are wide, sudden Dec 29 
One way to measure galvanic 

potentials Dec 34 
One way to measure small flow 

rates of gas, air Dec 27 
Packaged control centers for heat 

ing use May 30 
Panel light ; Dec 33 
Photoelectric controls in catalog.....Sep 42 
Pinpoints air heater fires before 

they happen Jul 14 
Pocket size instrument indicates 

phase sequence Dec 31 
Pocket size instruments spots haz 

ardous vapors, can be used 

any where Feb 22 
Pneumatic temperature controls Mar 26 
Positioning switch eliminates lag....Mar 20 
Pressure difference switch is high 

ly sensitive ; May 23 
Pressure measurer transmits data...Sep 39 
Provides automatic two-position con 

trol action Jul 36 
Reads moisture in gases to 10,000 

psig May 21 
Reads performance of engines Dec 33 
Reads, records water to boiler; 

gives record of boiler output Jun 28 
Recorders measure electrical 

variables .Aug 49 
Records Btu changes ‘ Jun 42 
Records data Feb 26 
Recording voltmeters and ammeters.Jul 49 
Rectiliers and diodes May 2 
Remote bulb thermostat has 

two switches Feb 23 
Ribbon for temperature measure- 

ment Jan 25 
Ring balance meter has many uses.Jul 40 
Rotameters handle small fluid flows..Sep 49 
Running time meter bulletin 

available... Sep 50 
Shows boiler water level in easy- 

to-see color..... , aitink Jun 34 
Shows contro] panels for water 

treatment Sep 42 
Shows relative humidity electron 

ically, is portable ..Nov 36 
Shows heavy-duty thermocouple Jan 26 
Simplifies thermocouple conductor 

installation Jun 29 
Small vertical gages for any use....Aug 42 
Southern Cal Edison to get auto 

mated units Sep 10 
Specifies gages and valves Jan 29 
Specifies transmitter for level 

measurement i Jan 26 
Stands watch over combustible 

gases Jul 25 
Tells about liquid level, flow 

controls applications Jul 3 
Tells about receivers for pH 

temperature May 30 
Tells proper oil temperature for 

best atomization viscosity May 25 
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Tells when air filters need cleaning Jan 25 
Tells when low level is reached.....Jul 37 
Tells when you exceed differential 

pressure Jun 49 
Tells which thermowell material to 

ise Jun 42 
Temperature regulator handles heat 

ing, cooling services Oct 34 
Temperature regulator starts cor 

rective action within 1/10°F Jul 35 
Temperature transmitter Sep 38 
Thermocouple holds up under high 

temperatures Jan 21 
30,000-psi flowmeter Jan. 28 
Time controls Apr 25 
Time control works on 7-day 

hedule Nov 37 

Tiny DC voltage supply eliminates 

batteries, standard cells Jan 25 
Transfers from hand to automatic 

control Sep 48 
Transmitter described Apr 26 
200 solenoid valves Jun 48 
Two recorder-controllers for steam 

temperature have many safe 

yuards Oct 39 
Two-way pneumatic control valves..Feb 33 
Weighted gage cocks for boiler 

safety Feb 32 
You can rent analyzer to study 

power problems Jun 42 
INSULATION, ELECTRICAL (See 

Electrical Distribution) 
INSULATION, MOTOR (See Motors) 
INSULATION, THERMAL 
Aluminum jacketing elbows are 

easy to install Jul 34 
Aluminum jacketing goes pastel...Sep 9 
Aluminum jacketing stops costly 

repairs on pipe insulation Sep 24 
Aluminum lagging for boilers Jun 34 
Anchors and hangers for refrac- 

tories Feb 24 
Beats the heat and noise on gas 

turbine ducts Nov 18 
Satalog describes mica insulating 
material lov 48 
Describes insulation for high-tem- 
perature duty Feb 30 
Foamed plastic insulation does job 

when it's hot and humid outside 

free r Dec 32 
Pian icine insulation has low 

K-factor Jun 33 
For coldroom applications where 
insulation may be problem Jan 24 
Glass insulation handles hot and 

cold piping Mar 25 
Heat transfer cement data Nov 40 
How to apply adhesives Nov 42 
How to keep boiler insulation 

effective = Oct 40 
How to insulate large tanks Apr 31 
How to protect insulation on out- 

door refrigeration........ Oct 42 
How to use mastics on cold duct, 

pipe P Oct 44 
Insulate inside line, cut costs Jul 38 
Insulates underground piping, is 

not affected by moisture Oct 30 
Insulation adhesive specifications....Nov 40 
Insulation and cements Dec 36 
Insulation meets test of wide temp 

difterential ; Apr 17 
Insulation specifications rewritten 

for power Oct 44 
Insulation with built-on aluminum 

jacketing cuts installation time...Aug 18 
Lists refractories that can be shot 

from gun Aug 40 
Low-temp pipe insulation Nov 36 
Mastics reference chart Oct 50 
New information center for 

industry Oct 14 
Offers sound strip film on plastic 

insulation : Jul 44 
Prevents pipeline condensation at 

V2 insulation thickness Dec 24 
Refractory data Nov 42 
Selects right cement for 

refractory job Aug 49 
Shot-from-gun insulation job racks 

up 50% saving Aug 26 
Space age comes up with new 

insulation Feb 8 
Stops condensation in water treat- 

ment plant May 11 
Tells insulation use in low-temp 

jobs Jun 44 
Tells of light insulation lor temp 

to 1600°F Aug 49 


Which mastic to use on 
ee oe ...Oct 


ION EXCHANGERS (See Water Supply 
& Treatment) 


48 


LIGHTING 
All kinds of data on mercury 

lights Jan 28 
Area light fixture has broad light 

pattern 3 Jun 36 
Brighter light Jul 9 
Develops fluorescent lamp that 

fits ordinary socket Jul 9 
Develops lamp whose light ap 

proaches sunlight Jan 4 
Do it with lights Feb 30 
Electroluminescence theory given....Aug 40 
Electroluminescent ‘light bulbs’ 

use no filoments, gas, vapor Mar 20 
Electroluminescent panels have 

varied colors Jul 1] 
Emergency lighting details given...Mar 26 
Flips in to light interior; flips out 

for safety, speeds car unloading..May 17 
Fluorescent floodlights information 

given Nov 38 
Fluorescent lamps with single 

base Aug 11 
Fluorescent lamps give ‘end-to- 

end’ light Sep 8 
Fluorescent light goes square Jun 8 
Fluorescent lighting Apr 25 
Gives latest specs on lighting 

fixtures Aug 49 
Have high ceilings? Fixtures 

provide proper lighting Feb 23 
Hotel lighting Jun 11 
IES elects new head Nov 14 
Industrial lighting problems 

solved Mar 28 
It's a ventilator! It's a skylight!...Feb 21 
Lack of lighting engineers foreseen.Dec 6 
Lamps light output aided by 

iodine Dec 11 
Lighting information Feb 33 
Lighting supports for industry Dec 41 
Light panels eliminate radio 

interference Dec 7 
Light the roads May 6 
Lots of information on floodlights...Dec 34 
Mercury lamps and ballasts Oct 50 
Mercury-vapor lamp will start 

at —20°F. Apr 21 
New lighting handbook is out Jun 11 
Photoelectric control for outdoor 

lighting eve Mar 30 
Pyrex lens for lighting requires 

6'' depth; gives more light Jul 36 
Recessed ‘fluorescent lighting equip- 

ment : Sep 44 
Vaportight reflectors are air- 

cooled Mar 21 
What's happening in industrial 

lighting Apr 10 
LUBRICATION 
Adjust lube discharge from atomiz- 

ing nozzle for spray size, shape....Oct 39 
Automatic lubricator for conveyor 

uses both oil, grease Oct 36 
Centralized lubrication — when, 

where, how you can profit by it...Oct 19 
Chain drive lubrication Jul 38 
Describes lubrication for outdoor 

machinery : A se iacnestbiecite Dec 40 
Easy way to select high-pressure 

lube DE Ne eee Aug 38 
Fire- resistant ‘hydraulics May 8 
For break-in or other lubrication 

uses May 32 
Gives silicone grease data ....Jul 48 
Grease story..... Nov 48 
Grease withstands high- temp 

beating and saves $67 a week....Dec 24 
Has variety of brushes for cleaning 

chains..... May 22 
High-temp lubricants to be made 

by Dow. Oct 11 
How to remove sludge from fuel, 

lube oil ag Jun 49 
Hydraulic fluid has different. 

formula ; May 23 
Hydraulic, pneumatic filters handle 

pressures to 1000 psi.............. Sep 37 
Keeps oil level constant where it 

can be seen ...... ....Jul 33 
Lubrication and coolant ‘systems... ....Jul 39 


Lubrication information... : 
Non-soap grease resists high heat 





CRE |. WOE. ictrtpeancitmateiee Aug 
Purifies sealing, lubricating oils on 
VQCUUM PUR ieensecccincscrsnesercevntincan Apr 
Something tailored in lubricants....May 
Space age lubricants.................. mr 
Tackles high-speed lubrication 
problem, saves 50% ee 
M 
MAINTENANCE, BUILDINGS (See 
Building Materials) 
MAINTENANCE. PREVENTIVE (See 
Equip ) 
MANAGEMENT & ENGINEERING 
All GRR TAMIR sisciescetctostnniente: Sep 


All kinds of tables and formulas........Jul 
American Power Conference... ...Mar 
Another way to get high vacuums....Jan 
Collective a not for 

engineers Aug 
Conversion factors on “wall ‘chart Oct 
Cyclic utility buying costly... 
Design reference data on O-rings....Sep 


Develop manpower-like products....Nov 
Discusses steel and alloy tank 
fabrication evecaresalt G20 
Does air conditioning improve 
production of workers? Dec 
Evolution of electricity .....Apr 
Fifty-nine ideas for modernization 

in ‘59 . ......Mar 
Foremen’s pay surveyed © -eDOC 
Handy linear conversion table is 

on card... ...Sep 
Getting technical information. 

Soviet style : ...May 
Highs and lows of creativity ..Apr 
How plant and power services are 

engineered at Eastman Kodak........Dec 


How steam trap ‘surgeons’ operate 
at Eastman Kodak.............. .....Jan 
How to determine men needed 


for maintenance............... Oct 
How to determine your power 

GB nk. rncinecinitiendnnaae 
Hydraulic, pneumatic ‘symbols | on 

chart Nov 
Hydraulic, pneumatic ‘symbols are 

standardized......... ....Jan 
Industry spends more for R & D. Nov 
Indusiry’s aaa find the balance 

OF OWE ici iecscissiseinscsinsitomntitinnsenaboa Mar 
Japan plans power expansion........May 
Know your ‘peripheral’ subjects....Aug 
Labor and management must work 

together for everyone's benefit...Sep 


Leasing plant strictly for power.......Jun 





Need for better communications in 

jet age sec deenienestkencoicistaoumartitatiectoed Mar 
NEMA deplores OCDM decision 

on imports secre Ct 
NEMA ss standards........ sc scaieiaeitaeasesca aaa 
NEMA standards Nee a ine Nov 
New ASA booklet.. Res Nov 
Others urge depreciation-tax 

policies revision..... sooceacchaecnenae 
Out-contracting pros sailing Jul 
Power plant costs................-.0 -Mar 
Present depreciation policies stifle 

your company’s growth.......... Jul 
Price of progress?. 
Publishes standards on trans- 

ON a aS. a Fe ..Jan 
Solves air or liquid — flow 

propiems visually.............2...«... Feb 


Standardization would save $4 
billion a year... a 
To lease or not to lease. ase fs 
Unionism: a threat to engineers. 
Who't By Oi nonin. stk 
FE IE I ai iicsicicecsctansonend 


MATERIAL FLOW. GAS (See Piping) 
MATERIAL FLOW, LIQUID (See Piping) 


MATERIAL FLOW, SOLIDS (See 
Material Handling) 


MATERIAL HANDLING & STORAGE 
Airline conveying systems 
Belt conveyor pulley explained 
Bucket elevators re 
Car spotter keeps rope out ‘of way... .Dec 
Cleans conveyor belt, plastic brush 

has rugged bristles......0...............0- Jun 
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PLANT and POWER SERVICES ENGINEER 





Coal conveyor unjams auto- 
matically.... mt Rr Soe 

Continuous crushing “stops as 
plug-up, reduces maintenance......Dec 

ee ~— feeds ~ 


gravity... Bs. 
Controls cranes........ 
Conveyor-belt scale gives “continu- 
ous record of coal consumption....Aug 
Describes flight conveyor for 
COG TRING sans iin incccsrccccserenses Jun 
Electrical hoists......... sees... Mar 
Flexible conveyor idler i is self. 
cleaning.......... ...Feb 
Gets fast, dependable thawing 
of coal cars........ Jun 
Handles coal distribution at 800 
tons per hour from one control 
point....... 
How fly ash handling problem 
was solved... ‘ 
How to build salt storage with 
better liquid level control............. 
How to handle via overhead... 
Low-cost fly ash ene by 
pneumatic conveyor... 
Low-headroom hoists........... P 
Much information on heavy- ‘duty 
electric hoists... ositesaibul 
Overhead conveyor uses shown........ 
Perforated metal screens 
described 
Pneumatic vibrator delivers 16,000 
lb 
Portable air vibrator attaches 
almost anywhere ; Feb 
Sectional belt conveyor book 
Simplifies conveyor belt splicing 
in the field..... Apr 
Speeds up unloading of frozen 
materials......... Jan 
1000-lb coal scale is automatic Nov 
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MERCURY-VAPOR LAMPS (See lighting) 


METALS, MATERIALS, WELDING 
Acid-resistant stainless steel. Aug 
Arc welding manual issued by 
AWS... eco ae Oct 
Bulletin describes arc welding 
steels , Sep 
Develop new ‘process to produce 
titanium.......... Oct 
Economies of aluminum.....................Mar 
Electron beam welder os May 
Fiber metals........ Aug 
Flexible magnet Jun 
Graphite textiles acca Jul 
Has steel properties, corrosion- 
resistance of cast iron May 
Highlights silicones Aug 
How to use manganese wrought 
iron. Sep 
Man-made rubber — improvement 
on nature... , Apr 
New ‘steel’. Jul 
New welding symbols Feb 
Polyurethane info....... Nov 
Quick guide to nickel alloys Dec 
Reinforced polyester laminate Jan 
Resistor alloy has low density Nov 
Shows arc welding accessories........Oct 
Studies use of aluminum for strip 
winding............ — 
Tells about products of ductile 


Titanium and zirconium: their 
future in plant and power 
services........ ee 
Two ways to “weld aluminum... Aug 
Welding machines for manual 
applications.......... oes OP 
Welding Society opens information 
ES 


MOTORS 


AC motor designed for ones 
starts and stops.. 

AC shaded-pole small “motors 

AC tachometer generator 

AC timing moiors are reversible....Dec 

All kinds of gearmotors Nov 

Carbon brushes get a beating Apr 

Catalogs small motors E Jan 


Compact motor is drip-proof Apr 2 


Complete AC motor line gets 

new look. ane Jul 
Covers complete line “of AC 

and DC motors : Jul 
Describes heavy-duty pump 

motors..... are 
Fan motor bulletin. dinilni ...5ep 
Gearmotor bulletin has 32 pages... Dec 
Gives longer life for rewound 

motors ee 





JANUARY 1960 


Heavy- duty air motor information 
given Jun 
Heavy-duty air motors have lots 
of drive for large loade....................May 
Integral horsepower motors shown.Sep 
Motor-speed reducer nanan for 
any drive........... Jun 
Series of tubes efficiently “cools 
enclosed motors... 
Shows over 100 air motors... 
Silicone rubber protects motors ell 
Single-phase motors for rough 
atmospheres 
Submersible motor has highest 
hp for size 
Talks about insulation for ewound 
motors... E Jun 
200-hp gearmotors | are . largest 
standard units.............-........ 
Turbine pump motors... 
Vertical gearmotors rated 1 to 
75 hp 
Vertical | induction motors feature 
both hollow and solid shafts 
Wound-rotor motors are vertical, 
feature high speed 





NOISE CONTROL 
About damping capacity 
Beats heat and noise on gas 

turbine ducts 
Gives data on vibration and 

noise control... 
How loud the sound? Pocket-s size 

meter tells how much cisco 
How to isolate vibration wonsinass ht 
Machine mounts control vibration....Nov 
Material deadens vibration, 

noise......... siiiectladecd Dec 
Measures vibration. a ; Mar 
Phone, intercom booth for noisy 

PRACOR cine Sep 
Reduces discharge noise ‘from 

vacuum pump... Sep 
Reduces engine noise Feb 
Stops vibration................. * Feb 
Vibration recorder........ ? * Aug 
NOMOGRAPHS 
Air changes .May 
Boiler capacity ...bep 
Correcting draft gage — 

for temperature.......... ..Feb 
Cost of pumping... woes. DOC 
Energy conversion chart May 
Estimating electrical loads Apr 
Estimating rates for roof 

ventilators Feb 
Excess air nomograph for tar and 

oil combustion Jul 
Flashing steam to water 
Flow of water through concrete 

pipe.. 
Flow measurements with weirs 
Heating values of coal 
Heat transfer area for an 

annulus..... 
Here's extension of duct nomo- 

graph.. 
Hydraulic horsepower of 

centrifugal pumps 
Nomographic solution of 

quadratic equations 
Plant ventilation fan require- 

ments , Nov 
Power plant costs ....Mar 
Pressure conversion chart Aug 
Pressure conversion chatt.... 
Pressure drop nomographs Aug 
Sizing control valves Oct 
Torque determination = 
Velocity of steam in pipes........ 
Waste treatment 4 ...Apr 


oO 


FUEL (See Fuels) 
FUEL, TREATMENT (See Fuels) 
HYDRAULIC (See Lubrication) 

LUBRICATION (See Lubrication) 


PACKAGED BOILERS (See Boilers) 
PACKING, PIPE (See Piping) 
PACKING. PUMPS (See Pumps) 
PAINT (See Corrosion Control) 


29 
45 
45 
41 
4l 
45 


Sep 43 


27 


PIPING. VALVES & SPECIALTIES 
Absorbs pipe movement in any 

direction... es 
Absorbs pipe “movement where 

piping changes direction 
Air line regulators can be 

easily installed 
All kinds of hoses 
All kinds of oneal made of 

rubber ‘ sad 
All kinds of valves... wesseeee Mary 
All you want to know “about 

steam traps... ..Mar 
Automatically interlocks manually 

controlled circuits................... ..Aug 
Ball joints handle expansion in 

high-temp steam lines. . May 
Beats possible corrosion from 

coal dust slurry with — 

pipe aoe 
Bellows expansion joints. in 3" 

— 30" pipe sizes 
Bronze and iron valve circular........Nov 
Bronze valves withstand water 

treatment chemicals......... .Dec 
Butterfly valves — all kinds shown Aug 
Card gives properties of 

stainless i PRD 
Catalog describes fuel control 
‘ Nov 
Catalog describes ‘general-u use 

ejectors... 5 Dec 
Catalog describes “tube. fittings... ....Oct 
Catalogs forged steel valves, 

fittings........... voy. APE 
Catalogs manifolds for gases ; Aug 
Chemically inert tape seals, 

lubricates pipe joints woe Aug 
Combines plug disc globe and 

gate valves’ advantages...............Aug 
Condenses technical data on 

pressure tubing................ Oct 
Controls compressible, incompres- 

sible fluids indiscriminately Jun 
Control valve handles hard-to- 

handle fluids............. Jul 
Control valves have ductile iron 

Oct 

Copper expansion ‘joints for hot 

water heating, refrigeration Jul 
Counterpoise pipe hanger 

fits congested areas......... Reena 
Cover check valves for 

many uses Aug 
Data card for pipe “dimensions, 

weight........ Jul 
Describes gate valves for ductile 

iron pipe ‘ Aug 
Details reducing valves for 

300 psig 
Diaphragm valves — cure for raw 

water and gas handling 

troubles Aug 
Discusses power piping, ‘analyzes 

design May 
Distribution systems for gases Feb 
Drain or sampling valve catalog 

gives ratings Nov 
Expansion joints. Jun 
Expansion joints are designed ‘for 

exhaust of large engines Sep 
Expansion joints fully protect 

large turbine Nov 
Explains pilot-operated reducing 

valve Se 
Explains two kinds of steam 

regulators..... -..Jul 
Features flexible metal hose May 
Flexible hose assemblies are 

made of Teflon .May 
Flexible metal hose and 

rotary joints ‘ : Jul 
Flexible rubber pipe handles 

many jobs : : Jun 
For thin-wall pipe, thin-wall 

stainless fittings. diesel Jul 
Gas regulators Mar 
Gets easy, quick make and 


break with pipe coupling Dec 22 
Giant-size control valve i Feb ‘ 


Gives expansion joint nomencla- 
ture a Nov 
Gives specifications on plastic 


pipe Mar 2 


Globe valve maintenance cut 25 
percent Jun 
Hard-seat valves need no . mainte- 
nance on ammonia refrigerant 
service : Feb 
Higher strength plastic pipe 
How copper tubing is made. 
How to control condensate. 
How to improve pipe welds 


15 


Mar 26 
Apr 30 
Aug 44 
Sep 42 


Includes many kinds bronze 

gate valves 
Iron valves in circular. 
Less turbulence and friction in 

control valve........ 
Light-wall stainless steel 

fittings... 
Line filter permits quick, 

easy cleaning 
One unit handles many pipe- 

hanger jobs Apr 
One way to protect flexible metal 

hose lines Oct 
Over 2000 connectors for flexible 

metal hose..... Feb 
Pipe threading machine is mobile; 

die-heads are interchangeable...Sep 
Plastic pipe data .....Dee 
Plastic pipe, fittings for many 

uses. orcesol OS 
Plastic sewer pipe “needs no 

separate coupling and no 

adhesives............ scien 
Plastic ‘ surgery’ saves s diesel 

from corrosion. ; 
Plastic tubing handles hydraulic, 

pneumatic jobs to 2500 psi 
Pneumatic, hydraulic’ tubing 

explained.... 
Pressure reducing valves are 

pilot-operated 
Pressure regulator for 250 

psi and 450°F Jun 
Produces larger size Teflon hose...Jan 
Provides accurate control of 

steam pressures Aug 
Putting valves to test made easy 

by bench Dec 
Quick-connect fitting serves hy- 

draulic, pneumatic lines May 2 
Quick couplings have 

rubber gaskets Jul 
Quick-opening valve handles 

water, oil, low-pressure steam.....Sep ‘ 
Regulating valve designed for 

both steam and air : Sep 
Renewable-ceat valve stops costly 

trouble on soot blowing................May 
Rotary joints seal automatically 

to pressure.............. a 
Rubber piping connector ‘for 

temp to 250°F, pressure to 

250 psi ss Op 
Safety relief valves | in “84 pages Jul 
See fast growth in use of 

ductile iron pipe 
Service line filters listed 

in bulletin.......... 
Shows flow control for COs, 

argon, helium..... 
Shows quick-connect hydraulic 

couplings a Nov 5 
Shows self-cleaning pipeline 

strainer Feb 
Shut-off valve for safety Sep 
Simple control valves for air, 

water, oil s Jun 
Simplifies feedwater heater 

bypass . Aug 
Specifies high- pressure reducing 

valve Jan 
Stainless steel. flexible hose ...Dee 
Stainless steel valves..... ee 
Steam control case history........ Oct 
Steam specialties sal sriatewcsessl 
Steam trap parts are easily 

accessible... ‘ Dec 
Strainer data sheet Jul 
Tells Eddystone piping story Aug 
Tells what you have inside 

those pipes..... Dec 
Temperature adjustment is easy on 

hot water tempering valve........Oct 
Tight shutoff on butterfly valve. Sep 
Traps handle varying steam pres 

sures without adjustment Sep 
Tube-piercing, tapping valves 

handle many refrigeraticn jobs 
Tubular products for high temp 
Two-way control valve handles 

hydraulic, pneumatic jobs 
Valve actuators 
Valve opens, closes with one 

shot of current 
Valve's design concept improves 

flow control, reduces clogging 

chances ; 
Valves handle feedwater flow 

oi 2 million lb per hr 
Valves with Teflon seats, discs 
Welded fittings, flanges guide 
Welded steel tubing in booklet 
Welding fittings — revised data 


PLASTIC PIPE (See Piping) 





PNEUMATIC POWER 
Air compressors for industry 
Air-cooled compressors. 
Automatic control packages 
for engine-compressors 
Automatic control units for 
engine-compressors 
entrifugal compress 
Centrifugal compre 
Describes gage en 
package 
Displays pistc 
hydraulic 
Double-acting 
can be mounted 
Engine and « pre 
ip single mobile 
Gets automatic « 
tion around the 
How to stop expl 


compressor starting 


nr 


Hydraulic, pneumat ylin 1c rs 
ydraulic, pneumatic filters handle 

r re to 1000 psi 
down in compressors 


i compressors 
turbines 
ictures low 
pressors 
Removes oil 
compressed air separation 
Shows air cylinder accessories 
Shows selector switch for 
compressed air 


May 
flon-« é ips for pneumatic 
hydraulic us Jun 3 

Two compressed air filters shown...Sep 
Water-cooled compressors Jul 


POLLUTION CONTROL, AIR (See Air 
Cleaning) 

POLLUTION CONTROL, LIQUID (See 
Waste Disposal) 

POLLUTION CONTROL, SOLID (See 
Waste Disposal) 

POWER TRANSMISSION, ELECTRICAL 
(See Electrical Distribution) 


POWER TRANSMISSION, MECHANICAL 
Accurate worm gear selection 

given Sep 38 
Adjustable sheaves Jul 44 
Adjustable speed drive booklet...Aug 48 
Adjustable speed drives Sep 44 
Aerosol belt dressing is 
safer to use Aug 33 
All about cams Aug 40 
Aluminum couplings are self- 

aligning, need no lube Dec 31 
Ball bearings handle variety of 

jobs Sep 49 
Bearing units Jun 42 
Belt has been running 21 years; 

it should run another 10 or 12...Aug 4 
Brings Swiss gears to this 

country Mar 5 
Chain's built-in lubrication 

last a lifetime Sep 30 
Double-row bearings Nov. 42 
Drives withstand wet atmos 

phere, have low maintenance Sep 13 
‘Dry’ fluid drive and couplings . Jan 26 
Eccentric collar lock..... Jul 35 
Electro-clutch line described 

in full Nov 38 
Explains adjustable speed drives...Feb 26 
Flexible coupling bulletin Dec 41 
Flexible shaiting uses 

described ‘ Jun 44 
For any angle worm gears Feb 24 
For handling mechanical 

misalignments Nov 50 
Friction, fluid drive data given .May 32 
Gear for every job Feb 26 
Gear reducer is rated at 200 

hp — largest standard unit Aug 3 
Gives full details on motor 

brakes........... Jul 49 
Gives no-load starting and load- 

free idling to safeguard water 

pump Oct 33 
Has 146 actual-size chain illus 

trations ‘ Jul 49 
Heavy-duty brake fluid won't. 

boil at 300°F Feb 17 
Helical gear motors, speed 

reducers 
Higher hp with smaller speed 

reducers . Nov 33 
High pecan precision 

gears sasasuntntees iad: Ge 


Jun 38 


42 


High-torque transmissions and 

speed reducers Jun 
How to design V-belt drives May 
Improves dry bearing 

operation .. ’ Sep 3 
Industrial belting has” 

nylon core cecdeaaseianena 
Longer life for “V-belts Jan 2 
Low-cost speed control in 

large machines Jun 
Magnetic clutch is almost 

maintenance free........... ee 
Mechanical power transmissions....Jan 
Miniature angle and tee drives....Apr 
Multi-plate clutches shown Oct 
Offers two booklets on speed 

reducers Nov 
Ove comes sticky sheaves pr oblem, 

jets accurate timing of conveyor..Oct 
Pocket size data on chain drives...Sep 
Reviews transmission machinery....Aug 
Rubber-tire coupling cuts down 

time; handles misalignment Sep 2! 
Shaft-mounted speed reducer 

line expanded....... Oct 
Shows complete line of V- 

belt drives May 
Shows photos of basic variable- 

speed drives ; Sep 39 
Smaller size, weight featured 

in line of V-drives ; Feb 22 
Specifies adjustable speed drives....Jul 40 
Spherical roller bearings have 

high capacity : Apr 23 
Standardized gear, fluid drives........Aug 39 
Stop motor burn-out, 

eliminate downtime losses Oct 17 
Synthetic Dbelting.................-cssseeF Cb 30 
Timing belt device ‘ Jul 48 
Variable-speed drive at 30 to 

60 hp Sep 32 
Variable- speed drives pictured, 
explained......... nase 27 
PRECIPITATORS, "ELECTROSTATIC 

(See Air Cleaning) 
PROPORTIONING, LIQUID (See Pumps) 
PULLEYS (See Power Transmission, 
Mechanical) 
PUMPS 
All about pumps ‘ ...Jun 40 
All types of seals sca Mar 26 
Big pump catalog offers 

easy pickings Sep 38 
Bulletin describes pump concept Nov 40 
Centrifugal pumps are self- 

priming. a: Nov 32 
Contains fluid friction conversion 

tables.. = ona ae 
Describes all kinds of gir, vacuum 

pumps Jul 
Describes heavy- duty pump 

motors Feb 
Free-piston pump in folder................Dec 
Gear pumps — how to use 
Horizontal pumps for hot, cold 

water Jonnidiaceessa Feb 
Hydraulic Institute Standards 
Mechanical packing — complete 

info given..... Dec 
Metering pumps get new dress 

outside and inside 
Offers pumps off-the-shelf 
Pliable metal packing conforms 

to any shape 
Specifies hydraulic packings 
Steam pump packing problem 

solved with lattice braided 

Teflon 
Submersible pumps... 
Submersible pump for booster 

service bi " 
Turbine type pumps bulletin 
Vertical turbine-type pump 

in bulletin 
Water pumps 


RECORDERS (See Instruments) 
RECTIFIERS (See Electrical Distribution) 
REDUCING VALVES (See Piping) 
REFRACTORIES (See Insulation, Thermal) 
REFRIGERATION (See Air Conditioning) 
RELAYS (See Electrical Distribution) 


ROOFING MATERIALS (See Building 
Materials) 


RUST PROOFING (See Corrosion Control) 


SAFETY & FIRE PROTECTION 
All kinds of products made of 

rubber veveeeee Mar 
Aluminum pipeline to be built 

for fire protection.............. scniaicenee 
Asbestos safety cloth does not 

fray... Jun 
Bulletin “describes fire hydrants... .Nov 
Compact vibratory horn can fit 

almost anywhere, is louder. 
Describes relief units for roofs....Jan 
Fire extinguishers.... = sessile 
Fire fighting equipment — 

all kinds shown . Sep 
Fire-resistant clothing... ise Jan 
Fire-resistant paints for inside 

EE Ss soviveenah ay 
Get a sure grip with plastic- 

coated gloves............. sas ...Jul 
How to fight fires given in 

wall Sa seinontvaarae 
Industrial gloves of all kinds........Dec 
Interior tire fighting — all 

kinds discussed... is 
Just pull trigger to put out fires. 
Machine-applied fire proofing... 
Makes floors eat is corrosion- 

resistant............ <cssctpetbokels 
1958 safety record — an 

improvement..................... naire 
Off-the-job safety Slisiasnscdil ae 
Oxygen therapy in industry... eee 
Plastic safety hat has built-in 

comfort................. ene Jul 
Predicts radical ‘approach to 

chemical plant safety ; Dec 
Protective glove comes in 

aerosol can Aug 
Protects face, top of head and 

chin......... Dec 
Protects linemen from the weather, 

eliminates need for artificial 


Protects workers from radiant. 
heat a soichil 

Radiation monitoring unit ‘for. 
city water systems 

Shows safety hats 

Time for safety 

Using dry chemical fire 
SOs cntticiclmneasins 


SCRUBBERS (See Air Cleaning) 

SEA WATER CONVERSION (See Water 
Supply) 

SILOS (See Material Handling) 

SNOW MELTING (See Building Materials) 

SPACE HEATERS (See Air Conditioning) 

SOOT BLOWERS (See Boilers) 

STANDARDS (See Management) 

STEAM CLEANING (See Building 
Materials) 

STEAM GENERATORS (See Boilers) 

STEAM SPECIALTIES (See Piping) 

STOKERS (See Boilers) 

SWITCHES (See Electrical Distribution) 


T 


TACHOMETERS (See Instruments) 

TANKS, STORAGE (See Material 
Handling) 

TANKS, WATER (See Water Supply) 

THERMOCOUPLES (See Instruments) 

TOOLS (See Building Materials) 

TRANSFORMERS (See Electrical 
Distribution) 

TRAPS (See Piping) 

TUBING (See Piping) 


TURBINES & STEAM ENGINES 
Gas turbine engine for vehicles.......Jul 11] 
Intricate turbine control system 
handles wide load demands.......Jan 
Jet engine to supply gas 
turbine power... Nov 
Largest gas turbine for peaking Jun 
New twist to old idea gets 
power from gas transmission... Jan 
Passing the ‘critical pressure’ 
barrier............. renee | *" 
Pictures compressors ‘and | gas 
CAT ain lanthinvicstigecsanroriadect , 
Shows ee naan 
gas _ turbine... sd .Feb 28 


..Jan 26 


Smallest gas turbine engine 


described sep 49 


VALVES (See Piping) 
VARIABLE-SPEED MOTORS (See Motors) 


VARIABLE-SPEED TRANSMISSIONS (See 
Power Transmission, Mechanical) 


V-BELTS (See Power Transmission, 
Mechanical) 


VENTILATION (See Air Conditioning, 
Fans) 


VIBRATION (See Noise Control) 


Ww 


WASTE DISPOSAL 

All about mixing 

Chemical company operates giant 
waste plant 

Compendium covers laws for 
water 





servation in 
It's a dirty world 
Lists flotation systems for 

waste treatment................-.ce-seeeseeee .May 28 
Radioactive waste — what to do?...Mar 4 
Sanitary engineering Nits 

book... eoncebasbvae Aug 44 
Sewage surge relief... 
Treats nylon waste at 30,000 gph...Feb 9 
Waste treatment method that 

fish like. weep 11 
Waste treatment nomograph........... 
Water pollution research 


WATER SUPPLY & TREATMENT 
All about water softening 
Automatic colorimetric boiler 

Wie INE 8 iimciccsnamaee 
Battery water direct from 

the tap. 
Compact water deionizer does not 

require regeneration system........ Jun 28 
Dry chemical feeders .May 32 
Future in sea water conversion.....Jun 18 
How much iron in water? 

Here's simple way to test 
Industrial waste, water con- 

servation i i 
Industry wastes water, 

AICHE hears 
lon-exchange book 
Lower-cost fresh water from 

the sec... 
More sea water conversion 
Portable laboratory demineralizer....Oct 40 
Priceless water... nme essescoeros OG 11 
Pumphouse goes “piggyback... 

Reverse-flow treatment improves 

















Sea water conversion 
Sea water conversion is put ‘ 

re 
Sea water conversion program 

moves ahead Dec 6 
Slide rule determines ae 

tanks  size............ .Feb 32 
Some new tricks in “water ‘treat- 

ment for brackish condenser 

water Aug 24 
Tackling water probiems in 

air conditioning plants...................Jun 13 
Takes complete care of air 

conditioning water treatment Jul 31 
Tells of hydrogen zeolite water 

softeners.. 
Water treatment equipment.. 
Water treatment in USSR... : 
Water treatment paper reprinted... ‘Dec 33 
We need more work from less 














Will use atomic power in sea 
water conversion 


WATER TREATMENT (See Water Supply) 


WEIGHING DEVICES (See Material 
Handling) 


WELDING (See Metals) 
WIRE (See Electrical Distribution) 


Zz 


ZEOLITES (See Water Supply) 
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THATS 
INTERESTING 


From inside front cover 


Worthington Corporation, 
when a book he had helped 
author arrived from Red 
China. 

As has happened with hun- 
dreds of works, Red China 
had pirated the book, a tech- 
nical text entitled “Pump 
Questions and Answers.” It 
had been published originally 
in the U.S. in 1949. 

A friend travelling in the 
Far East happened upon the 
stolen Red Chinese version 
and bought a copy for the 
author. Until he received the 
book, Mr. Karassik had been 
unaware of its existence. 

The book itself was a copy 
of the original edition, each 
page photo-copied and printed 
in English. There were only 
two small changes. One was 
on the title page, where the 
original publishers name had 
been replaced by the symbol 
of the Chinese. 


Urbanites are wetter 
than suburbanites 


The rain in Spain may fall 
mainly on the plain, but ac- 
cording to the Illinois State 
Water Survey Division, rain- 
fall is heavier in an urban 
area than in sparsely settled 
districts nearby. 

Increased turbulence from 
local heating, greater me- 
chanical mixing of the air, and 
a greater concentration of con- 
densation nuclei, in addition to 
increased water vapor from 
combustion processes may be 
the cause. 

It is also conceivable that a 
rain gage in an urban area 
may collect more precipita- 
tion due to shielding from the 
surrounding buildings. That is, 
the shielding could reduce the 
wind and limit the turbulence 
in the vicinity of the gages, so 
that they collect a larger 
amount of precipitation than 
would be possible in an open 
exposure, where there is no 
obstruction to the wind field 
for several miles. 


| 
| 
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What good is, business 


Frank Kistenberger 
Metallizing Engineering Co., Inc. 


Sells industry 


Why not ask your own salesmen what your com- 
pany’s business publication advertising does for 
them. If their answers are generally favorable you 
can be sure that your business publication adver- 


tising is really helping them sell. If too many 


publication advertising’ 


No one is in a better position to give a hard-boiled, practical 
answer to this question than the men who spend their 
working lives on the sales front... the men the ads are 
supposed to help... the men who sell. 


Here is the statement of a salesman who knows what ad- 
vertising does for him when it appears in the industrial, 
trade or professional publications that serve the special- 
ized market to which he sells: 


Says Mr. Kistenberger: 


“I happen to know that better than 50% of my sales to new 
companies can be traced to leads from our business paper 
advertising. Another 25% of my sales to new owners I close 
after following up leads that can’t be traced directly to our 
advertising, but | know darn well that that’s where they 
come from because that’s about the only place they could 
learn about our metallizing systems. 


“It’s been my experience that our trade advertising is get- 
ting to the right people. In many cases this man is an 
executive who is hard to see on a cold call. But he’s a guy 
that will take the time and trouble to read and he’s just 
the one to drum up interest in metallizing down the line 
in his company. In other words, you get more action if the 
suggestion comes down to the production department or 
the plant engineer from this executive. Of course, I don’t 
mean to say that people will just read about a product like 
ours and instruct someone to write out an order. It’s not 
that simple. But they do know about metallizing from our 
advertising and sometimes a surprising amount. That was 
particularly true of our new ceramic spraying equipment 
which was introduced last year and which got us into fields 
we'd never been in before. I think that getting a new prod- 
uct known is usually a pretty tough job but the leads our 
advertising got us were a big help in reaching the right 
people.” 


answers are negative it could well pay you to re- 
view your advertising objectives — and to make 
sure the publications that carry your advertising 


are read by the men who must be sold. 


PLANT and POWER SERVICES 
ENGINEER 


One of the 207 members of 
National Business Publications, Inc. 
..-each of which serves a specialized market 


in a specific industry, trade or profession. 
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Steam trap dependability is a matter of 
what the manufacturer puts into the trap 


1. Efficient, proved 
operating principle 


2. Good design 


3. Highest quality 
materials of construction 


5. Application 
know-how 


guSIRONG | 
Syeaill Wa 
Book 


ARMSTRONG TRAPS 
ARE DESIGNED AND MADE 
TO GIVE YOU DEPENDABILITY 


Armstrong Traps provide the most 
advanced development of the time- 
proven inverted bucket principle. Sim- 
ple, but effective, there isn’t much that 
can go wrong. 





Armstrong Trap design gives big 
capacity in a small package. The mech- 
anism is virtually fool-proof. All body 
styles are easy to inspect and main- 
tain without removal from the line. 





Only the best goes into Armstrong 
Traps. Bodies are close grained 30,000 
tensile iron castings or high quality 
forgings. Working parts are all tough, 
corrosion resistant stainless steel. 





Armstrong Traps are made by crafts- 
men who take pride in their work. 
Careful inspection and frequent check- 
ing insure the quality of the trap. 
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\ 
800 Series, 


side inlet, 


860 Series for 
low pressure 
heating service. 


The 48 page Armstrong Steam 
Trap Book tells how to correctly 
size, install and maintain steam 
traps for any pressure, any tem- 
perature, any load plus full cat- 
alog data on Armstrong Steam 
Traps. Ask for Catalog K. 


side outlet, 


ARMSTRONG 


Steam Wap 


Book 


ov 


Your problem has probably been solved 
already in the extensive experience of 
the Armstrong engineering and sales 
organization. You can be sure of sound, 
dependable recommendations. 


Your local Armstrong Representative can show you 
what Armstrong dependability can do for you. Call 
him today or write direct. 


i € © Wf 


No. 801, 880 Series, 200 Series, 
side inlet, integral bottom inlet, 
bottom outlet. strainer. top outlet, 


Forged Steel Series 
for high pressures, 
high temperatures. 





ARMSTRONG MACHINE WORKS 


8201 Maple Street Three Rivers, Michigan 


Circle 9110 inside back cover. 





— ] : 
Plant: Power Services 
Engineer 


—_—_—_——_ 


... published by... 
Putman Publishing Company 


CREATORS OF 


READER ALTION 


MAGAZINES 


. . + featuring all these 
essential elements: 


> TERSE VITAL EDITORIAL 


> HAND-PICKED 
CIRCULATION 


> ‘EXECUTIVE’ FORMAT 
> HIGH VISIBILITY 

> QUALITY READERSHIP 
> MORE READER ACTION 














